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in which the destructive forces at work are chiefly dyna- 
mie, could only be proved by experiment; but that it 
would be considerable is proved by the fact that in 
1895 twenty-pound wheels, which had been put to- 
gether with the conscientious care that marked the 
PUBLISHED WEKKLY AT ecoustruction of the lighter and more costly wheels of 

No. 361 BROADWAY, - = NEW YORK. | that date, did carry heavy riders through a season of 

hard usage. 

v R — 70 st — a. —_ —_ We have been asked to state in detail just where the 
n countr r 1, £0 tis. Sd. 4.00 | reduction in weight could be made; we reply that the 


| much reduction can be made in the case of the bicycle, 
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total reduction in pounds can only be gained by tak- 


meme ody peed pea nent, vee YA AEE RON ey S"" | ing off ounces or fractions of ounces at every possible | 
See ee ee ee ee eee Y- point in the wheel. We have already suggested that 
he combined su tion rates and rates to foreign countries will| by inereasing the height of the frame to reasonable | 
Kemit by postal or express money order, or by bank draft or check proportions and introducing a diagonal strut, all bend- 
MUNN & CO., 361 Broadway, corner Franklin Street, New York. | jing strains in the plane of the frame would be elimi- 





| nated, and the reinforcements of the joints could be 
considerably lightened without in the least impairing 
its strength. By returning to sprockets of reasonable | 
diameter and cutting out of the sprockets all unneces- | 
sary metal, many ounces of weight may be saved, both 
in the sprockets and in the reduced length of the chain. 
The lighter pedal pressures, due to the use of moderate 
gears, would allow some slight reduction in the weight 
of pedals and cranks—not a great reduction, perhaps, 
in itself, but something that would go to make up the 
five or six pounds that could be taken off the present 
By abolishing the divided erank axle, with its 
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LIGHT-WEIGHT BICYCLES. 
Our recent editorial on the increasing weight of the 
bicyele has provoked a widely extended discussion in 
which the suggestions we made have been generally in 


dorsed : although in the case of one or two contempor- 


aries devoted to the interests of the bicycle, the state- | 
ment that the weight of the bieyele should be reduced 
has called forth a vigorous protest. The L. A.W. Bulle 
tin, for instance, while it admits that in 1895 wheels were | 
ridden that weighed 20 pounds, is quite satisfied that | wheel 
in 1898 the weight of wheels should have risen to 28 or| heavy sleeve, and returning to crank hangers of mod- | 








an increase of fifty per cent in three years. | erate dimensions, more weight could besaved. There | 
is a certain combined 32-tooth sprocket, cranks and 
axle in considerable demand just now which must} 
weigh double what the same parts did in the machine | 


20 pounds 
The Builetin is of the opinion that this added weight 


oughly reliable mount. ‘* Nevertheless,” says our con 
“light weight is desirable, and the lowest | of 1895. We have lately seen barrel hubs that were cast 
weight at which a machine ean be produced which will in the same generous mould—massive chunks of metal 
mbody all the essential features is what the public} which, in comparison with the small and thoroughly 
want, and they will demand it and get it, as svon as| efficient hubs of the earlier wheels, are hideous and 


| 
is necessary, if the public is to be provided with a a 
| 


temporary 


some one points out how the reductions ean be correctly | clumsy to the last degree. 

The largest saving of weight, of course, is possible in 
thetires. Here we tread on debatable ground, for we 
or rather should be, dependent primarily upon the] are well aware that there are thousands of riders who 
weight of the rider. If an engineer is called in by a| believe that anything less than a 15g-inch tire is a} 
A few years ago, it is true, | 
| 





made,” 


The problem of the proper weights of the bicycle is. 
| 


county board to design a bridge, his first inquiry will | ‘‘suare and a delusion.” 
be as to the loads the bridge must carry. The amount|the 1'4 and 1%g-inch tires were unable to stand the 
of metal he will put into it will be absolutely deter-| test of road work ; but so rapid has been the improve- 
mined by the maximum loads that are liable to come | ment in the art, that there are certain makes of light, 
If the structure is intended to carry droves | small-diameter tires that will hold up a rider indefinite- 
soldiers, or heavy |ly upon the average roads which a tourist encounters. 
In conclusion, we draw attention to the fact that the 


light but strong wheel ought to have just as much 


upon it 
of eattle, marching regiments of 
traction engines, the steelwork of the bridge will 
weigh very much more than if itis intended to carry 





nothing heavier than a few foot passengers and an oc- 
In the case of the bieyele, | nounced and wild-eyed “ seorcher.” To the latter the 
|reduced weight means that, riding up to and beyond 


the limit of his strength, he is able to get more speed 


easional one-horse wagon 
however, this very elementary and obvious considera 
tion is entirely ignored, and the same weight of whee! is | 
provided for the 100 as for the 225-pound rider. Judged 





the reduced weight means that he can maintain his 
old gait with considerably less expenditure of power, 
That this gain in efficiency is desirable, no wheelman 


from the standpoint of scientific design, this is doing 
things in a very rough-and-ready, rule-of-thumb way 
‘The light rider is taxed for the sake of the heavy- 
weight; and it is a proposition which needs no demon 
stration, thatifa 100 pound man is riding a wheel 
whieh will carry a 250 pound man with a proper mar-| the demand. 

1 of safety, he is penalized to the extent of from five 


will provide it just as soon as the riding public makes 


2+O+s OO” 


attraction for the staid tourist as for the most pro-} 


lout of his wheel for the same power. To the tourist | 
|secondary or intermediate armament, we are on de- 


can deny, and it is equally true that the manufacturers | 


vantage of the “ Illinois * over the older ship is in her 
increased freeboard. The main deck in the ** Oregon ” 
is about 12 feet above the waterline, but the “ Illinois ™ 
is provided with a spar deck which extends above the 
main deck for over two-thirds of the ship’s length. 
This raises the freeboard to 20 feet forward and amid- 
ships and 134 feet aft, an increase which would enable 
her to steam full speed and with fairly dry decks into 
a sea which would roll green water over the bows and 
forward turrets of the * Oregon.” The advantage of 
freeboard was noticed during the Santiago blockade, 
when the ** Oregon,” or one of her type, was steaming 
to Guantanamo in company with the ** Texas“ (a high 


} . * " , ” 
freeboard ship) against a nasty head sea. The ‘ Texas 


was dry and buoyant, while the low freeboard vessel 
was plunging heavily. A further advantage resulting 
from lofty decks is the high command of the guns. 
The bore of the forward 13-inch guns of the ** Lilinois ~ 
will be 2615 feet above the water, as against 18 feet for 
the ** Oregon.” The other guns will be carried at the 
following heights : The 6-inch guns from 15 to 22% feet, 
the 6-pounders from 30 to 40 feet, and the 1-pounders 
in the tops will be from 60 to 80 feet above the waterline. 
Command in a gun at sea has been likened in its ad- 
vantages to ‘‘reach™ in a boxer. Not only are the 
guns and their mounts out of the reach of the waves, 
but their projectiles are less likely to be deflected by 
striking the tops of the waves. 

The protective arrangements of the “Illinois” are 
greatly superior. Not only does she carry armor of a 


| greater resisting quality, but it is better disposed. 


The side armor of the ‘**Oregon” only extends in the 
wake of the engines, boilers, and magazines, that of 
the “Illinois” is carried right up to the bow. The 
bow of the “ Oregon” might be broken in by rapid- 
fire shells, letting water into the forward compart- 
ments and throwing the ship out of trim. This could 
searcely happen to the “ Illinois,” whose bow at the 
waterline will be protected with 4 inches of Harvey- 
ized steel—sufficient to burst the shells of medium 
caliber on the outside of the vessel. The protective 
deck, moreover, will be heavier, being 2°¢ inches on 
the flat and 3 to 4 inches on the slopes, as against a 
uniform thickness of 234 inches in the *‘Oregon.” The 
heavy armor of the sides, turrets, and barbettes will be 
of about the same thickness as that of the *‘ Oregon ;” 
but as it will embody the improvements in the art of 
armor manufacture which have taken place in the past 
six years, its resisting qualities will be considerably 


” 


greater. 

The same degree of improvement is noticed in the 
armament, for although the main battery is the same, 
consisting of four 13-inch guns, the improvements in 
turrets and turret gear, in mounts and breech mechan- 
ism, are such as to greatly increase the efficiency of 
these weapons in the ** Illinois.” When we come tothe 
bated ground. In the * Oregon” this consists of eight 
8-inch and four 6-inch siow-fire weapons, while in the 
* [llinois” it is represented by fourteen 6-inch rapid- 
fire guns. The twelve guns of the ‘ Oregon” are ca- 


cireumstanees, whereas, under similar conditions, the 
fourteen guns of the “Illinois” could deliver between 





to eight pounds of unnecessary weight, which he must 
g over hill and dale with not the least resulting 





benefit to himself, 

The weight of the wheel is determined, primarily, 
by the weight of the heaviest riders. There is nota 
first-class naker in the country who would hesitate to 
supply a 200 to 225-pound rider with a standard wheel 
taken from stock, for he knows that the wheel has 
been built to carry that load. Having built their ma- 
chines to withstand the ‘* maximum load,” the makers 
feel perfectly secure as regards the riders of moderate 
weight. 

In the first place, then, there should be at least two 


weights of machine, 


;are the * lowa,” ‘‘ Oregon,” ‘* Indiana,” and ‘* Massa- 


to secure the best results, and | bama™ and the **‘ Wisconsin,’ 


OUR LATEST BATTLESHIP. 

With the successful launching on October 4 of the 
‘**Tllinois,” the total number of first class battleships 
afloat in our navy was raised to eight. The others 


eighty and ninety shots in the same time. The de- 
structive and crippling effect of an 8-inch shell would 
be enormously greater than that of a 6-inech shell, but 
the chances of making a hit would be 9 to 1 in favor 
of the rapid-fire weapons. The results at Santiago 


| pable of about nine shots per minute, under favorable 


chusetts,” which are in active service, and the ** Kear- 
sarge,” * Kentucky,” and * Alabama,” which are near- | show that rapidity of fire is of prime importance, and 
ing completion, the two former at the yards of the|seem to confirm the wisdom of our naval authori- 
Newport News Shipbuilding Company, where also the | ties in replacing the 8-inch slow-fire by the 6-inch rapid- 
launch of the * Illinois” took place, and the last named | fire guns. 

at the Cramp’s shipyard, Philadelphia. The ‘‘Illinois”| But what a pity that we do not possess an 8-inch 
is one of three vessels whose construction was author- | rapid-fire gun in our navy. 

ized by Congress in 1896. The other two are the ‘Ala-| The 6-inch battery is disposed on two decks and is 
’ the latter of which will! protected by a complete wall of armor 54¢ and 6 inches 
in thickness; moreover, the effect of a bursting shell is 





provide a rider with a wheel that contained no un-| be launched within a few weeks by her builders, the 
material. If the publie demanded that | Union Iron Works, of San Francisco. 
wheels be built to mateh the weight of the rider, they In estimating the power and all-round efficiency of 
It is more convenient and | the new battleship, we cannot do betterthan compare 
| her with another ship of the same class with which the 
public has become thoroughly familiar—the ** Oregon.” 
Measured on the basis of the displacement, the * [Ili- 
nois” is about 1,237 tons larger, the normal displace- 
would meet with a ready response. ment of the “Oregon” being 10,288 tons, and that of 
With wheels built according to weight, the problem | the “Illinois 11,525 tons. A comparison by displace- 
of reducing weight would be greatly simplified. The} ment of two ships built at an interval of six years (the 
manufacturer would be no longer handicapped by a/| ‘*Oregon” was authorized in 1890 and the “Illinois” 
‘live load” of say 225 pounds, except in the case of the| in 1896) does not, however, give an adequate idea of 
heavyweight wheels, the demand for which would|the superiority of the later over the earlier vessel, as 
probably not exeeed twenty per cent of all the wheels|the improvements in the methods and materials 
sold. “Shoek,” to which is due most of the failures in| of warship construction in the interim render the 
forks and frames, results from suddenly arrested mo-| later ship, weight for weight, a greatly superior fight- 
mentum, and momentum is the product of mass or| ing machine. : 
If the weight is reduced by from| In a general way it may be said that mere increase 
forty to fifty per cent, so is the shock to which the|in size means increase of efficiency, for the larger ship 
wheel is exposed in striking large rocks on the road,| will be more stable as a gun platform, will be less 
passing over badly laid crossings, or in collisions. A| affected by a head sea, and in case of an artillery duel 
reduction of forty to fifty per cent in the stresses to| to the death will possess a larger reserve of buoyancy, 
which a machine is subjected allows a proportionate | that is to say, it would take a larger number of shot 
reduction in the weight and strength of that machine, | holes to sink her. 


whether it be a locomotive or a bicycle. Just how! Judged as a seagoing vessel, the most marked ad- 


necessary 


would be accommodated 
profitable to the manufacturer to turn out only one 
grade; but the demand for classification of wheels ac 
cording to weight of rider—at least to the extent of 
providing two grades—would be so reasonable that it 


weight | elocity. 





localized by walls of 144-inch steel whieh extend out 
| from the sides of the ship between each pair of guns. 
| Other improvements will be found in the method of 
supplying ammunition to the guns and in the mount- 
| ing and general handiness of the guns themselves, 

Taken altogether, the “Illinois” is a great advance 
upon the earlier ships, the only point in which the 
**Oregon” approaches her being that of speed. The 
“Oregon,” on her trial trip, made 16°8 knots; the con- 
tract speed of the “Illinois” is 16 knots. As there is 
no speed premium attached to the later vessel, it is 
not probable that it will exceed, even if it equals, that 
of the Pacific coast vessel. 

- — i i ai: a 
IMPORTING SONG BIRDS FOR OUR WOODS. 

Humiliating as it is, tne fact must be recognized that 
our native song birds have been so flagrantly destroyed 
that many varieties have become rare visitors in our 
woods and parks, and a few are even threatened with 
total extinction. The attempts to protect the birds 
adequately have only succeeded partly in stemming 
the crusade of destruction, and in no instance have 
these protective measures resulted in any material in- 
crease in the number of songsters. It is believed by 
experts that the work of killing off the birds has gone 
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so far that it is quite essential that their numbers 
should be multiplied by some artificial means. The 
ordinary processes of nature are too slow, considering 
the great mortality that must, of necessity, obtain 
among birds beset by so many enemies as our native 
songsters are from the moment of their birth until they 
reach maturity. 

There has, consequently, been started a movement 
among the bird societies of the country which prom- 
ises to make a complete change in the cbaracter of our 
woods, fields, and parks in a comparatively short time. 
There has always been a large importing trade in birds 
in New York, and thousands of Europe’s best singers 
have been brought to this country annually; but these 
canaries, bullfinches, nightingales, and lianets have 
all been reared for cage life. They have found their 
way into innumerable pleasant homes, where their 
singing is understood and appreciated. New York's 
bird importing trade has amounted to many thou- 
sands of dollars annually, and, with the steady decrease 
in the numbers of our native songsters, it has expanded 
and broadened. To-day there are some half dozen 
large importing houses which make a specialty of 
handling the song birds of Europe, while retail traders 
are scattered all over the country. 

But now the bird importers have a new demand 
for their stock. From all parts of the country bird 
societies and private individuals are purchasing the 
European song birds for the purpose of restocking the 
woods, fields, and parks of the country with little 
warblers. It has been found easier to import certain 
foreign song birds here than to attempt to increase the 
numbers of native singers by artificial means. In Eu- 
rope the song birds are raised on a large scale for com- 
mercial purposes, and they can be purchased in quan- 
tities cheaper than our own native birds. 

Some ten years ago the question was seriously dis- 
cussed, *‘ Can the European song birds be successfully 
introduced and reared in this country?” The only 
answer to this was apractical experiment. A number 
of nightingales and English skylarks were imported 
and turned loose in Connecticut and Massachusetts. 
Great expectations were entertained, but the experi- 
ment was doomed to failure. The birds were seen a 
number of times after they were given their liberty. 
Then they disappeared entirely. Another lot was im- 
ported and turned loose in the northern part of New 
York city, but, like the first importation, the birds soon 
died. This was so discouraging that for a time the 
matter rested. It was supposed that our climate was 
not suited to the health of these little foreign singers. 

But it was hinted by some bird fanciers that the 
English nightingale was about the .hardest of the 
European songsters to acclimate, and that there were 
many good song birds in the Harz Mountains which 
might find this country a congenial home. Following 
this, a bird society in far-off Oregon decided to make an 
experiment. Mr. Frank Dekuwm, a public spirited resi- 
dent of Portland, was president of the society, and 
Mr. C. F. Pfluger secretary, and together they raised 
enough subscriptions to purchase a large consignment 
of European birds. The Web Foot State has some of 
the finest game birds in the world, but its woods have 
always been barren of song birds, and it was considered 
quite an achievement to stock the fields and parks 
with song birds from Europe that the Eastern bird 
societies had failed to introduce. 

The first consignment was a large and representative 
one. There were three hundred pairs of song thrushes, 
skylarks, goldfinches, siskins, woodlarks, black thrushes, 
chaffinches, crossbills, black starlings, green finches, 
bullfinches, robin redbreasts, linnets, singing quails, 
goldanners, forest finches, and both the plain and 
blackheaded nightingales. This large company of 
singers left Europe in perfect condition, but they had a 
rough ocean voyage, and a number of them died before 
they reached New York, and many others were sick 
and worn out. They reached their destination twenty- 
two days after starting from Germany. They were 
turned loose in the fields, woods, and parks near Port- 
land. Beforehand, however, they were placed on exhi- 
bition in eages, and thousands of people went to visit 
them. Some of them, after they had rested a day or 
two, began to pipe and warble, and by the time they 
were given their liberty they were in a very tuneful 
condition. 

Without waiting to see if this first consignment 
proved a failure or success, the same enterprising so- 
ciety had a second lot imported in the autumn of 1892. 
As it was considered dangerous to turn them loose just 
before a hard winter, this consignment of birds was 
wintered in a large aviary erected for them by the 
president of the society. The following spring they 
were given their liberty in the city park and the adjoin- 
ing woods and grounds. The birds, upon being re- 
leased, hopped about among the trees, singing and 
twittering joyfully. Then many of them gradually dis- 
appeared in the woods, while the finches and linnets 
took up their abode in the park. 

The results of these two experiments were watched 
anxiously by bird-lovers all over the United States. If 
they should prove adaptable to their new home, it 
would be the beginning of a great movement for im- 


| 





porting European songsters. The following summer, 
the birds were not only found in the woods and fields, 
but many of them were building nests, and before 
another winter came around they had more than dou- 
bled their numbers. Since then they have increased 
rapidly, with but few exceptions. The woods are full 
of singing skylarks, woodlarks, linnets, and finches. 
The nightingales, however, did not do well, pretty con- 
clusively proving that the Eastern bird societies hap- 
pened to select the most difficult singer to acclimate. At 
first the range of the imported singers was limited to the 
woods within a few wiles around Portland, but now 
they have extended to neighboring counties, and the 
skylarks in particular are found in plentiful numbers 
all over the State. These birds rear from two to four 
broods every season, and flocks of hundreds of them 
can be'seen any day in the fields of the Web Foot State. 

Next to the skylarks, the song thrushes and wood- 
larks multiplied the quickest, and then followed the 
starlings and the goldfinches and chaffinches. The 
most remarkable thing about these little strangers was 
their migration. When the cold winters swooped down 
upon the State, the birds took their departure to 
warmer climes. In October many of them were found 
in California, journeying southward in flocks. Later 


| they appeared in Southern California; then some of 


them were reported in Mexico, and a few of them 
went as far south as Central America. But as soon 
as spring returned they retraced their steps, and 
never stopped on their way to breed until they reached 
Oregon and Northern California. Here they built 
their nests near the place where they had first been 
given their freedom, and every summer since they have 
returned to their first home as regularly as our native 
migrants. Some of them were hardy enough to with- 
stand the rigors of our climate, and they wintered in 
the dense forests of the Cascade and Coast mountain 
ranges. 

These birds are not so high priced as the cage birds 
which are trained to sing certain tunes and to live 
comfortably in confinement. They are wild and semi- 
wild singers, trapped in the weods for this purpose, 
and shipped to this country immediately. They would 
not live long in confinement, nor would the cage birds 
live long in the woods. By ordering them in numbers, 
the singers can be obtained as low as $1 a pair for sky- 
larks and woodlarks, while nightingales cost from $5 
to $10 per pair. The chaffinches and goldfinches are 
50 cents to $1 apiece and the bullfinches a little more. 

G. E. W. 
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THE UNIFORM OF THE SAILOR. 

In the issue of the SCIENTIFIC AMERICAN for last 
week the reader will find an article on the *‘ Uniform 
of the Soldier” which deals with the origin of the army 
uniform. We will now take up briefly the considera- 
tion of the navy uniform, and for our facts we are in- 
debted to an interesting article in The New York 
Sun. 

In the days of the Continental Army navy blue, red, 
and buff prevailed, but in the navy to-day the only 
eolors to be seen are blue, white, silver, and gold. 
For many years the American naval officers had their 
uniforms lined with either red or white, but this 
was abandoned before the war of 1812. The records 
of the Navy Department show that the first American 
naval uniform was authorized by the Massachusetts 
Council in 1776, the resolution being adopted that the 
uniform of the officers be green and white, and that 
the colors be a white flag with a green pine tree and an 
inscription ‘‘An Appeal to Heaven.” On the 5th of 
September, 1776, the Marine Committee met at Phila- 
delphia and issued an official regulation. The cap- 
tain’s uniform should be blue cloth with red lapels, 
slashed cuffs, standup collar, yellow buttons, blue 
breeches, and red waistcoat. A midshipman had a 
blue lapeled coat, cuffs faced with red, and with red 
at the button and buttonholes. In full dress gold lace 
was introduced and red was eliminated. The coats 
were of dark blue, with white linings and white 
cuffs. 

In the spring of the next year there was a further 
change, which is noted in some manuscript papers of 
Paul Jones, preserved in the Library of Congress, blue 
eoats with white linings and white cuffs, narrow white 
lapels, red down the whole length of the waist, and, 
instead of the red waistcoat and breeches, white ones 
were prescribed. The regulations said that gold epau- 
lets were to be worn on the right shoulder, the figure 
of a rattlesnake being embroidered on the straps of the 
epaulets, with the motto, ‘‘ Don’t Tread on Me.” The 
yellow flat buttons on the waistcoat also had the im- 
pression of the rattlesnake and the motto, ‘“ Don’t 
Tread on Me.” Various portraits of Paul Jones, Capt. 
Nicholas Biddle, Commodore Edward Preble, Commo- 
dore Alexander Murray, and Commodore John Barry 
are instructive links in the history of the evolution of 
the uniform, and show that the commanding officers 
introduced certain changes. Beginning with the order 
in 1830 of John Branch, Secretary of the Navy, the 
uniform was materially changed and further changes 
were introduced perhaps a dozen times before the 
present styles were adopted. Secretary Branch made 








the full dress coat of dark blue cloth lined with white. 
It was double breasted, with long lapels and eut with 
a swell; nine buttons on each lapel, which was to be 
buttoned back, and an equal number of buttonholes 
worked in twist as long in width as the lapels would 
allow. It had a standing collar lined with white and 
embroidered with gold. Two gold epaulets, faced wit!) 
white, and white breeches with sinall navai buttons ani 
gilt knee buttons, white silk stockings and shoes witl) 
gilt buckles completed the costume. Under these regu 
lations epaulets were only to be used with cocked hats 
or caps. Lieutenants wore only one epaulet. Until 
the year 1839, the marines wore green coats with white 
or buff facings, but in that year it was changed to blue 
with red facings. The color has not since been altered 
and the members of the marine corps still wear coats 
of blue with red linings. The uniform of the sailors 
has changed as frequently as that of the officers. Up 
to 1835 they wore red waistcoats when in their muster- 
ing suit, but between that time and 1839 they wore 
blue cloth jackets and trousers and white shirts, with 
large blue nankeen collars and fronts trimmed with 
rows of white tape. 

The introduction of new grades into all branches of 
the navy, in 1866, necessitated a reorganization of the 
navy uniform, which was done by Secretary Welles. 
At the present time the special full dress coats of all 
commissioned officers, except chaplains, is of dark navy 
blue cloth, double breasted, lined with white silk serge, 
the waist of the coat to descend to the top of the hip, the 
skirts to begin about one-quarter of the way from the 
front edge and descend four-fifths of the distance from 
the hip bone to the knee. Two buttons are on the 
waist behind and one near the bottom of each fold. 
Two rows of large naval buttons are on the breast, 
nine in each row, the rows being from four to five 
inches apart, from eye to eye at the top, and two and 
one-half inches at the bottom. The collar has one 
strap of heavy gold wire or thread lace around the top 
and down the front, the width varying according to 
rank. The frock coat is lined with black silk serge. 
and has shoulder attachments for epaulets. 

The service coat is made to descend to the inseain of 
the trousers and issingle breasted. The collar edges of 
the coat, side seams, and edges of the hip slits are trim- 
med with lusterless black mohair braid, one and one- 
quarter of an inch wide. On each side of the collar is 
embroidered in high relief, one inch in width, the 
corps badge and grade devices. The trousers are of 
dark navy blue cloth and have a strip of gold lace 
down their outer seams. Instead of the red or white 
waistcoat of foriner years, the one now worn is a dark 
navy blue. Gold lace ornaments are worn on the 
sleeves to designate the rank of the officers. They 
vary in width according to rank. The staff officers, 
except chaplains, wear the lace of their rank, but, in 
addition, have bands of colored cloth around the sleeve, 
medical officers using dark maroon velvet; pay officers, 
white cloth; engineer officers, red cloth; naval con- 
structors, dark violet cloth; professors of mathematics, 
olive green cloth; civil engineers, light blue.velvet. 

On epaulets, rear admirals have two stars, witha 
silver foul anchor in the center; commodores have one 
star, with a silver foul anchor at each end: captains 
have a silver spread eagle in the center, with a silver 
foul anchor at each end ; and commanders have a sil- 
ver oak leaf at each end, with a silver foul anchor in 
the center. A gold oak leaf is used in asimilar way by 
lieutenant-commanders, and lieutenants substitute 
two silver bars at each end for the leaves, while en- 
signs have to be content with a single foul anchor. 

All commissioned officers, except chaplains, are also 
provided with a rigid cocked hat, made of silk beaver. 
The rank is distinguished by various decorations 
and trimmings. Of course, these hats are only used 
for state occasions, and the ordinary navy cap is used 
on shipboard. 

Se 
SPANISH WOODEN BULLETS. 

It is -weli known that Spanish soldiers in Cuba were 
poor marksmen, but great surprise has been expressed 
at the remarkable lack of execution which character- 
ized their fire at Guantanamo and Santiago, and an 
officer of the United States gunboat ‘‘ Montgomery ” 
has been able to throw some light on the matter. He 
visited the ‘‘ Maria Teresa” after the destruction of 
Cervera’s fleet in search of souvenirs, He found a large 
number of Mauser cartridges in groups of five ready 
to go into the magazines of the guns, and, if the entire 
Spanish army and navy were equipped with that kind 
of ammunition, both Cervera and Toral were amply 
justified in surrendering when they did. The ear- 
tridges consisted of a metal shell loaded with hair and 
a sprinkling of powder. The bullet was of neither 
brass nor lead, but of wood. Some army contractor had 
imposed on the ordnance bureau of the Spanish navy, 
but to what extent the wooden Mauser bullets were 
used will probably never be known. 

PENSIONS IN NEW ZEALAND.—In New Zealand a law 
allows a yearly pension of almost $200 to every needy 
and respectable person who has passed the age of 65 
years and has lived for 20 years in the colony. 
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A CYCLONE IN NEW YORK STATE, and the boy driv , — ——E 
1 ecyecion s a horror which we are apt to consider ing Was -sarried 


ligenous to the West, as far as this country is con- 
d Fortunately, in the East we rarely suffer from 
such terrible manifestations of the power of wind, but 


nh Septem 


if Lake Ontario a little before 4 P. M., and, gathering | 


e as it came from the lake, swept over the Niagara } 
peninsula from northwest to southeast. Running 
parallel to the Welland Canal, it cut a swath 300 feet 
wide from lake to lake, and did an ineredible amount 


nage, besides killing five people and injuring | 


many others. The section of the country involved in 
cludes Tonawanda, in New York State, and Merritton, 
in Ontario, Canada. where the damage was the great 
est. In Tonawanda the tornado demolished houses, 
uprooted trees, overturned freight cars, and swept a 
clean path several hundred feet wide for a distance of 
ten miles. Our engraving shows some of the wrecked 


freight ears at Tonawanda, showing how box and 
coal ears were wrenched from their trucks and thrown | 

| 
off lonawanda is the great center of the lumber in- 


dustry, so that naturally the damage to the lightly 
constructed wooden buildings was considerable. Thou- 
sands of feet of pine were swept into the river. After 
passing over Tonawanda, the tornado took a south 

easterly course, and visited small towns further on 

While erossing from Grand Island to the main shore, | 
the tornado formed a waterspout in the Niagara River 
fifty feet high. As it swept east it destroyed buildings 
right and left: telegraph px les were demolished by the | 


thousand 


ber 26 a funnel-shaped cloud appeared out | 








sixty feet and de- 
posited in the 
| street. St. Catha- 
rine’s also suffered 
greatly. The cy- 
clone lasted but 
ifive minutes at 
| Merritton and its 
approach was 


watched by many 
of the townspeo- 
ple. Outside of 
|the tornado belt 
the sun was shin- 
ing brightly. A 
eyelone of this 
nature has never 
been known in 
this region before. 
The cloud, its ap- 
pearance and its 
method of work 
ing, as well as the 
devastation which 
it wrought, are all identical with the cyclone of the 
West. 





The Telephone Kite, 
According to the journal Electricity some recent ex- 
periments have been made in England, in whicha kite 





THE WORK OF THE CYCLON 


As already stated, Merritton was the greatest sufferer 
by the evelone It is a manufacturing town, one 
and one-half miles from St. Catharine's, Canada, on the 
Welland Canal. There are two large paper mills and 
a cotton mill there. The two buildings of the Lincoln 
paper mill were destroyed. Theroof was picked up, 
the walls were smashed in, and the heavy machinery 
went tumbling through the floor Eighty employés 
were at work, and it was a miracle that only one 
person was killed. Over $150,000 damage was done to 
the two buildings of the paper mill. The ward school 
house, containing seventy-five pupils, was overthrown; 
one girl was killed and a seore were badly injured 
Twenty children were injured in another schoolhouse. 

Orange Hall,” the local home of the Orangemen, 
was razed to the ground 

Our engraving shows the terrible destruction of the 
evelone in front are the ruins of Orange Hall, the 
schoolhouse in which the child was killed is in the 
background to the left, and the chimney of the Lincoln 
paper millis shown tothe right. Another engraving 
shows the house of John Gardner, showing the enor- 
mous power possessed by the cyclone, which in a mo 
ment turned a substantial house into kindling wood, 
und also wrecked a brick house. The Presbyterian 
church was completely destroyed. The spire of the 
Episcopal church was torn down and the power house 

Acetylene Gas Company was also wrecked. In 
i buildings at Merritton were destroyed, and it 
wa t the loss would be $225,000. The cloud 
marse through the town near the paper 
mill, wh vere several cars loaded with paper. 
They were o the mill race and the air was} 
filled with flving par Some bits were picked up| 


took a7 





five miles from Merritton At Grantham the storm | 
played several tricks. One house was blown down and 
a red hot stove picked » and carried across the} 


road. A baker's wagon at Merritton was picked up| 


E AT MERRITTON, CANADA, 


was made to support a telephone wire. Apparently 
the middle of the wire was fastened near the kite, 
which was flown from a ship, as if at sea. One end of 
the telephone wire remained on the ship, the other 
was dragged by the kite a long distance to leeward 








FREIGHT CARS WRECKED BY A TORNADO AT TONAWANDA, NX. Y. 


until it was without difficulty dropped on the deck of 
H. M. 8S. ** Dauntless,” where it was secured and attached 
toa telephone apparatus. In this way vessels that 
are perhaps two miles apart can be brought into tele- 
phonic communication, and when no longer needed. 
the kite and telephone wire are reeled back to the first 
vessel without any loss. In the present case the ex- 
periment lasted four hours, during which time the kite 
remained suspended, held in place by the two wires and 
communication between the two vessels was uninter- 
rupted. 

It would seem that such a method of communicating 
between the shore and a vessel to windward wrecked 
in the breakers would sometimes be as useful as the 
Francis life-saving apparatus. The kite telephone. 
so called, would prove especially valuable at nighttime. 
The same method would seem to be as practicable for 
earrying a telephone wire over a difficult country or 
forest as over the ocean, and probably as useful in war 
times as in time of peace. 

renal sinliipansnnimntnnmnantD 
Rats in the Azores, 


A resident of Fayal, says the Revue Scientifique, 
complains of the abundance of rats and rabbits. The 
rats multiply fast, and make all sorts of depredations, 
not only within houses, but in the fields and gardens. 
They attack a great number of edible fruits, such as 
bananas, oranges, and grapes; they infest granaries, 
houses, and fields. Among other depredations, the 
rabbits have attacked a field of tea plants, and of 4.000 
vigorous shoots that were set out by the proprietor, 
they have destroyed 3,988 completely, leaving him 12 
by way of consolation. The farmers are beginning to 
ask what they shall do. Shall they import the mon- 
goose? The example of Jamaica makes them hesitate. 
And still another example in the Azores is of a kind to 
render them cautious in matters of acclimatation. 
The pigs there have been allowed to run wild and live 
in a state of freedom ; the result is that imported par- 
tridges bave almost entirely disappeared, the young 
having been eaten by the swine. It is thus difficult to 
tell what to do, and meanwhile rats and rabbits are 
abandoning themselves to ali sorts of excesses. 





HOUSE COMPLETELY WRECKED BY A CYCLONE AT MERRITTON, CANADA, 
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Cross Lighting. 

Some traditions die hard, being accepted without ex- 
amination by nine persons out of ten and by all who 
are in or under authority and, like officials generally, 
opposed to, or suspicious of, innovation. Among these 
is the belief in the hurtfulness of cross lighting. This 
method of lighting would seem only to be held injuri- 
ous in schools, for in our own houses we are only too 
pleased if we can have windows on two or more sides 
of a room. Even in Germany, where statistics and 
experimental investigation pervade every department 
of administration, and where in each detail the execu- 
tive is guided by an order in council somewhat inap- 
propriately called an ‘‘ Erlass,” we find cross or double 
lighting still expressly condemned. Yet Cohn and 
Forster, Javal and Ferrand, Rumbold and a Royal 
Commission on School Construction have urged the 
groundless nature of the prejudice. Provided always 





that the eyes are not dazzled and that no shadow falls | 
on the reading or writing, it is impossible to have too | 


much diffused daylight or its artificial equivalent. 


The loss of intensity with increasing obliquity of the 


rays of light is acutely felt in wide rooms, especially 


when not high in proportion, on the side opposite the 


windows ; whereas if there be windows or lights on 
each side, the intensity of illumination is equalized 
and its total amount doubled. 
that that coming from the right should be naturally or 
artificially the weaker, as by having the windows 
north and south or by filling those on the right with 
clouded glass. Windows in front are always objection- 
able, but light from behind, if not so strong as to cast 
a shadow, can but serve to increase the illumination 
derived from the proper quarter. As Cohn and Forster 
long since pointed out, reading or other work demand- 
ing clear but effortless vision is in the open air when 
the sky is overcast areal luxury. Under these circum- 
stances the light is ample but shadowless; it comes 
from everywhere, but from no one quarter more than 
from another. The most perfect artificial illumina- 
tion conceivable is that obtained by Hrabowski's ar- 
rangement of hemispherical milk glass reflectors with 
prisms and mirrors by which the light of an electric 
are lamp is diffused equally throughout the building, 
though the source is hidden from view. The light is 
photometrically equal to that of a clear summer day 
and as free from color; it is almost shadowless and is, 
in fact, superior to daylight in not being liable to 
fluctuations, although its intensity can be regulated 
at will.--London Lancet. 
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A NEW EXTENSION BED. 

An extension bed has been patented by Alfred W. 
Furnival and Henry Martin, of Second Avenue, Asto- 
ria, N. Y., which may be adjusted in length and width 
to meet various requirements. With this object in 
view, the side and end rails are made in two parts 
adapted to slide one upon the other. As indicated in 
the cross section in Fig. 3, these rails are constructed 
of plates so bent as to form vertical and horizontal 
flanges which are united by a bulb. The rail sections 
may slide longitudinally, but are prevented from being 
laterally displaced by the peculiar construction of the 
bulb. By means of a screw, the two parts of each rail 
may be held in any desired position. To the rails cor- 
ner-blocks are secured and provided with legs. Corner- 
posts are carried by the blocks and have adjustable 
connection with the head and foot pieces. As shown 
in Fig. 2, the head and foot pieces are composed of hor- 

















A NEW EXTENSION BED. 


izontal tubes and vertical connecting rods. The hori- 
zontal tubes slide over rods fixed to the corner posts 
and are held in any desired position by means of 
screws. The springs for this bed are shown in perspec- 
tive in Fig. 4. These consist of reversely curved plates 
adjustable longitudinally and rolled over or beaded to 
prevent lateral displacement. The springs are held 
within the bed by means of holes engaging pins on the 
side rails, and are supported at their central portions 


It is only necessary | 
th 





by means of a rod made of telescoping sections and ex- 
tending between the end rails. 

Among the many advantages claimed for this bed 
are its structural firmness and its ready adjustability to | 
conform with the accommodations afforded by various 
rooms. The construction of the springs is noteworthy 
for the novel means employed to prevent sagging of 
the central pas 

— —_>-+e-o-- 
AN APPARATUS FOR PURIFYING WATER. 

The methods usually employed in purifying water 

require costly pumping and filtering stations and 








ey, 





McELROY’S APPARATUS FOR PURIFYING WATER. 


special machinery. It is the purpose of an invention 
patented by the designing engineer of the Brooklyn 
Water Works, Mr. Samuel McElroy, 170 Broadway, 
New York, to supersede these expensive appliances by 
providing au apparatus in which the force of gravity 
becomes the agent of applying air or antiseptic solu- 
tions to the water running in a conduit, 

In the line of the conduit the inventor places the in- 
duction valve shown in Fig. 2, the casing of which is 
contracted between its ends, so as to produce an in- 
creased velocity of water in the throat thus formed. 
This valve is further provided with inlets for the en- 
trance of air and of antiseptic gases or solutions, and 
with a deflecting plate adjusted by a screw rod to pro- 
mote the increased velocity of the water. A casing, as 
shown in Fig. 1, is placed near the induction valve and 
is provided with an air chamber properly connected 
with an inlet to the induction valve and with a check 
or stop valve to guard against reactions. The cas- 
ing is furthermore provided with a solution cham- 
ber and with a mixing chamber also connected with 
the induction valve and guarded by proper check 
and stop valves. The solution and mixing chambers 
supply the antiseptic gases as they are required. A 
roil pipe is applied to the conduit as shown in Fig. 3, 
for the purpose of collecting the organic matter with 
which the water may be impregnated. 

In operation the water flowing through the conduit 
will produce a draft which draws through their re- 
spective pipes the air from the air chamber in the cas- 
ing and the antiseptic solutions stored in the solution 
chamber. 
contact with these corrective agents will be destroyed 
or neutralized. 

Among the advantages claimed for this apparatus 
are its automatic action and its cheapness. 


Slime on Fishes, 





The 

A fish just taken from the water, if handled, says 
The New York Sun, is found to be slippery and coated 
with slime. All fishes, the meanest and the noblest, 
killi-fish and shark, shad, salmon, and trout, wear this 
slime. They could not exist without it. 

The slime is secreted usually in a continuous series 
of ducts with numerous openings, arranged in a line 
extending along the side of the fish. Some fishes have 
one line on a side, some have five or six. The lines 
may be plainly visible, and in some cases appear to 
be a marking on the fish. More often they are not 
observable at all. Some fishes store this secretion in 
pores distributed over the whole surface of the body, 
the larger number, however, in pores in lateral lines. 
There are also pores for the secretion of mucus or 
slime in a fish’s head. 

The slime is exuded through the divisions between 
the scales to the outer part of the body, over which it 
spreads, forming a sort of outer skin or covering, 
transparent, and having elasticity and tenacity, and 
often considerable body. It wou.d not be remarkable 
for a fair sized fish, say a fish of two pounds weight, to 
have a coating of slime a thirty-second of an inch in 
thickness. Fishes vary greatly in the amount of slime 
which they secrete ; the eel will suggest itself as one 
that is very slimy. 

The fish’s slimy coating reduces its friction when in 
motion and helps to increase its speed. It aids in pro- 
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hislibin’ the seales from injury, tee of sufficient sub 
stance to serve in some measure as a cushion, The 
slimy covering makes the fish hard to hold, and so en- 
ables it the more readily to escape from its enemies. 
‘It is sometimes repugnant to other fishes, which are 
repelled by its odor. It is the slime from the fishes 
handled that makes the angler “smell fishy” as the 
expression goes. 

A most important function of the fish’s slimy coating 
is to protect it from the attacks of fungus, a form of 
plant life found in all waters, salt and fresh, including 
the purest. The slime covers the entire exterior sur- 
face of the fish, including the fins. Fungus does not 
attach to the slime ; but if the fish were to be injured 
so that there was upon it some spot uncovered by the 
slime, upon that spot some minute fragment of fungus, 
so small as to be scarcely more than visible, would be 
likely to lodge. Once lodged, the fungus is reproduced 
very fast. 

Fish sometimes recover from attacks of fungus, but 
much more often they do not. The fungus displaces 
the skin, inflammation is set up, and the place attacked 
becomes practically a sore. With its continued growth 


| the fungus may cover the side of the fish and extend 


The impurities of the water coming into} 





over the gills and finally kill it. 
ee 
THE “SENTINEL” BICYCLE-LOCK. 

An ingenious bicycle-lock, which will no doubt find 
very general favor with wheelmen, is now being intro- 
duced by the Yale & Towne Manufacturing Company, 
of No. 9 Murray Street, New York. 

The lock, as shown in the illustration, 
be permanently fastened to the steering-head of a bi- 
cycle, and is designed to hold the front wheel at an 
angle to the frame, thus rendering it impossible for 
the bicycle either to be led or ridden away. 

The locking mechanism is that of the well known 
Yale pin-tumbler type, which makes the number of 
key changes practically limitless, thus absolutely pre 
cluding the possibility of other keys being in existence 
which may fit the lock. 

We learn from the manufacturers that, during the 
past summer, a number of these locks have been in 
use by riders, and that it is their unanimous testimony 
that they are of the greatest service. 

The lock is of neat design and finish, 
one rider, ‘‘ no better insurance can be put on a wheel. 


is intended to 


and, to quote 
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BICYCLE-LOCK. 


THE “SENTINEL” 
It is thought that it will be extensively placed on bicy- 
cles by manufacturers, as a special feature for the com- 
ing season ; but it may be easily applied to any wheel. 
While shown in the present cut attached to the head 
with aseparate band, it may also be used directly be- 
hind the name plate; the latter being employed as a 
band to secure it to the wheel. 

We hear that one of the largest bicycle manufactu 
rers in the country, having an extensive export trade, 
has undertaken to introduce the lock throughout 
Europe. 
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A VELoctIrTy of 8°3 or 10°6 kilometers per second is ob- 
tained for the wave front of the Indian earthquake of 
June 12, 1897, the two values being obtained by means 
of the two times recorded for the start of the earth- 
quake at Caleutta. The velocity of the propagation 
of the maximum inelination of the earth’s surface to 
the vertical comes out 2°61 or 2°76 kilometers per second. 
—G. Agamennone, in Science Abstracts. 
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Sclence Notes, 
\n aleohol thermometer 70 feet in length is now be- 
r put in place at Winchester, Mass. It will be 
placed in a pit of its own depth and be used for 
scientific measurements of the earth's temperature, 
it is constructed on the same principles as smaller in 


struments 


Miscellaneous Notes and Receipts. 
Remedy for Bee Stings.—It is reported from France 
that the juice freshly expressed from poppy stems, if 
promptly applied on bees’ stings, will immediately 
alleviate the pain and not allow an inflammation to 
occur. 





The great telescope for the Paris Exhibition of 1900 | 
is said to be making good progress, and it is expected | 
that a magnifying power of 10,000 will be used on oe- 





casions, but 6,000 will be the normal. The aperture 
will be 1'4 meters, or nearly 49\ inches, the focal length 
being nearly 197 feet. 

Che French Société d’Encouragement has awarded 
the grand prize of 12,000 franes to M. Moissan for his | 
numerous researches in chemistry ; the prize of 2,000} 
franes for the experimental study of the properties of | 
metals and alloys to M. C. E. Guillaume; and an en 
couragement of 500 franes to M. Capredon for his work 
on metallurgical chemistry. 

The hypothesis is put forward by H. V. Gill, in The 
American Journal of Science, that the stratification of 
the electric discharge in Geissler tubes is due to gas- 
waves somewhat analogous to those which produce | 
the dust figures in a Kundt’s tube. This theory is 
supported by dust figures obtained ‘vy electric dis- | 


charges at various pressures of gas. 





The employment of individual glass jars for the re- 
tention of milk delivered by peddlers has been pro 





hibited by milk inspectors in several cities, on the 
ground that they are dangerous to public health. The 


objeetion is advanced that their sterilization is impos 


Simple fire-extinguishers can be produced by any- 
body at a slight cost, says Technische Berichte. 
Dissolve 20 pounds of common salt and 10 pounds of 
sal-ammoniac in 30 liters of water and fill the mixture 
in quart bottles of thin glass. The extinguishers thus 
prepared are highly suitable to smother small fires. 


| The bottles, which should be securely corked up and 


sealed, to prevent the contents from evaporating, are 
thrown into the flames of the starting fire or its imme- 
diate vicinity with enough vehemence tocause them to 
break. 

A Balloon Trip Over the Swiss Alps.—The bold pro 
ject long cherished by the well known aeronaut Spel- 
terini to cross the Swiss Alps in a balloon is soon to be 
carried into effect. The Paris firm of Bésancon has 
constructed for Capt. Spelterini a balloon whose size 
surpasses that of all former ones. Its circumference 
is no less than 58 meters and the surface 1,065 square 
meters, while the contents is 8,768 cubic meters. The 
network surrounding the balloon is capable of sustain- 
ing 110,000 kilos, while the car lifts 76,000 kilos. The 
air ship weighs 1,000 kilos. The total rising power of 
the balloon, which is filled with hydrogen gas, is 3,700 


meters ; 2,000 kilos of ballast is taken along in sand |} 


bags. The weight of the passengers and their instru- 
ments is estimated at 400 kilos. The best silk stuff was 


Nickel and Aluminum Coins, 

The Secretary of the Treasury will soon order the 
Philadelphia mint to resume experiments in the use of 
alloys in the five cent and one cent pieces, says The 
Washington Star. This will be done under a House 
resolution. The test will be to determine whether it 
is advisable to substitute pure nickel in these coins in 
place of the alloys now used. The Swiss and Italian 
governments use pure nickel in their minor coins, and 
they have proved satisfactory. Pure nickel is mucl 
harder than the alloy now used, and, it is said, woul: 
not abrade so quickly. Whether it would retain the 
color better must be determined, but those competent 
to judge are of the opinion that coins of pure nickel, 
after being in circulation for a short period, could not 
be distinguished from the present five cent piece. It 
is also thought the nickel coins would be more difficult 
to counterfeit, one reason being that they are highly 
magnetic, and another that the cost to the counter- 
feiter would be much greater than now. 

The present alloy of the five cent piece is 25 per cent 
nickel and 75 per cent copper. Under the new pro- 
cess there would be about 94 per cent nickel in the 
coin. The two cent pieces have 95 per cent copper and 
|5 per cent of tin and zine. 

Experiments are also to be made with aluminum. 
Heretofore these experiments have failed to produce 
lresults. The last experiments were made early this 
}year. Prior to that the last experiments were in 
1864. 

| In 1863 the director of the mint called the attention 
| of the Treasury Department to the propriety of sub- 
| stituting coins manufactured of aluminum of the de- 


| 
| 





used as material, 6,386 single pieces of silk being eim- 
| ployed, whose seams have a total length of 4,440 meters. 
| Everything is made as air tight as possible by repeated 


| 


sible, as water of the requisite temperature to destroy 
germs would break the jars. Safety is only insured by 
the use of receptacles that can be subjected to steam 
heat. The glass jar has been tabooed at the West varnishing. 

Point Military Academy, and should be generally The expedition, which will be joined by the well 
abolished, fand especially its pasteboard overlid.—Phil. _ known Swiss geologist, Prof. Heim, of Zurich, and a 





Med. Jour., August 13 


Zurich, is a scientific one. The greatest attention has 


nomination of fiveand ten cents, to take the place of the 
fractional notes of these denominations in circulation 
at that time. In 1864 a number of experiments were 
| made with an aluminum alloy containing 99 per cent 
of silver and one of aluminum, with a view to ascer- 
taining the fitness of the same for coins of the denom- 


2 se ive ric. > ’ stati + : 3 : 
| representative of the meteorological central station at | ination of five and ten cents. The alloy, however, did 


|not work satisfactorily, as it was found that it not 


A chronograph has, says the Deutsche Uhrmacher : oe Maas ' : 
| been paid to procure the best instruments required for | only discolored rapidly, but was difficult to work. 


Zeitung, been invented which is said to excel by far all | 
former achievements in this field, and to admit of| 
measuring one millionth part of a second and even! 

The apparatus is based on the | 
At the end of a tuning fork of a! 
very high number of vibrations a hole is provided, | 


smaller spaces of time. 
following principle 


through which a peucil of rays falls upon the case of a | There the last preparations are made for the project, | 


revolving cylinder whose circumferential velocity is 


In consequence of the quick 


thirty meters per second 


vibration of the tuning fork and the rotation of the 
eylinder, the said luminous tuft deseribes upon the | 
cylinder, which is doubtless covered with paper sen 
sitive tofight, a curve whose dimensions correspond to 


certain particles of time. 


In one of the streets in the neighborhood of the 
famous London Bridge there has for some time been 
carried on an industry peculiar even to that city of 
curious and crowded occupations, namely, an eelskin 
leather factory. Here are prepared and manufactured 
an interesting variety of articles from the skin of the 
common eel. By means of numerous complicated | 
processes the skins in question are manipulated until | 
they resemble and would be easily taken for leather, | 
although of a more glutinous and pliable natyre. In 
one specialty this strange substance is eut into long, 
thin strips and plaited very closely together for whip 
lashes and to cover portions of the handles of more ex- 
Certain kinds of lashes and harness 





| 
| 
| 
| 


pensive whips 
laces are also made from such skins, combining flexi- 
bility and toughness. 


The following fluids are recommended by Amann 
Lactophenol : 
Carbolic acid, 20 ; lactic acid, 20 ; glycerin, 40 ; distilled 
water, 20 parts. Recommended for frouds of mosses, 
hepatice, fungi, and alge. Lactophenol copper solu- 
tion: Crystallized copper chloride, 0°2 part; crys: | 
tallized acetate of copper, 0°2 part; distilled water, 95:0 | 
For preserving chloro 


for preserving biological specimens: 





parts ; lactophenol, 50 parts. 
phyl, recommended for Demidiaceew, Palmadacee, 
Confervae, ete. Concentrated lactophenol copper solu- 
tion Crystallized copper chloride, 2:0 parts; crys: | 
lactophenol, 95°0 


tallized copper acetate, 2°0 parts; 
parts ; water containing alge is mixed with 10 per cent 
The whole material is preserved 
Lactophenol glycerin jelly : 
White gelatin, 85 ; distilled water, 44; glycerin, 30: dis- 
solve by heating on the water-bath, filter and mix with 


of the above solution 


thereby for a long time. 


10 parts of lactophenol. Lactophenol copper glycerin 
jelly: Prepared as above, with the substitution of 10 
Phyo- 
eyanin and chlorophyl retain their color excellently in 
medium. Lactophenol gum: A strong solution 
of g irabiec in water 1, glucose 2, and lactophenol. 
For preparing mosses for the herbarium. Potassium 
‘glycerin: The author states that the 
“oncentrated anhydrous glycerin gives 
amounting tedium of 1°78 to 1°80 refraction index. 
He recommends the mixture for Diatomacee. The 
preparations are ringed on with amber or dammar 
varnish mixed with 2 per cent of boiled linseed oil,— 
Pharm, Centr., xxxviii., 44. 


parts of lactophenol copper for lactophenol. 


merenuric tox« 


salt disso! v« 





the various scientific observations, so that reliable re- 
sults may be looked forward to with certainty. The 
giant balloon, which bears the name of ** Wega,” has 
been exhibited from September 4 to September 13, at 
Zurich, whence it was taken to Sitten, in the Rhone 
Valley, from which place the ascent is to take place. 


which is as interesting as it is audacious, and the favor- 
able moment for the ascent is awaited. This will take 
place as soon as favorable weather reports are received 
from the meteorological central station at Zurich and 
small trial balloons have demonstrated the presence of 
the suitable wind direction. —Staats Zeitung. 


What is the Best Time to Take Medicine ?—According 
to the Leipziger Drogisten Zeitung, Dr. E. Vogt gives 
in the Revue de Thérapie the following elucidations 
on the most suitable time for taking medicine. Most 
medicine can be taken any time on an empty stomach, 
before or after meais. But if an irritating substance is 
introduced into the stomach, it is important that it be 
not in too small a volume. If such a body is soluble 
in water, a highly diluted solution is given ; if it is in- 
soluble, it is given with the meal. The form of the 
drugs is also of importance. Thus hard pills, taken on 
an empty stomach, may irritate; likewise wafer cap- 
sules, whose contents first spread over a limited space 
in the stomach. But if such capsules, e. g., sodium 
salicylate, are given with the meal, the contents mix 
at once with the food and cannot cause any local irri- 
tation of the mucous membrane of the stomach. If, 
however, a prompt action is desired, the medicament 
is given on an empty stomach, but always diluted, be- 
cause it is very sensitive to strong solutions. Many 
have an impeding or retarding action on the digestion, 
e. g., chloroform, naphthol, saccharin, etc.; therefore 
it is of importance to administer them when the pro- 
cess of digestion is past or almost so. In this category 
fall the metal salts, the iodides and bromides, which 


| should be taken with plenty of water on an empty 


stomach early in the morning or late at night. Mer- 
eury ‘salts irritate the mucous membrane of the 
stomach ; therefore they are given in a diluted solution 
on an empty stomach early in the morning. The 
author cannot believe that calomel with cooking salt 
might partly become transposed into sublimate; at 
any rate, no accidents need to be apprehended from 
this source. Otherwise strict observation should guard 
against mistakes. A glass of quinine wine given be- 
fore the meal causes a slight alcoholic stimulation in 
the stomach of a child, and one should be careful not 
to take this for the strengthening effect of the quinine. 
Therefore, it is better to give such wines after meals. 
Bitters should be taken the moment one sits down at 
table, not half an hour before the meal. It is impru- 
dent to administer cod liver oil before the meal. Why 
coat the stomach with oil whose walls are expected to 
exercise an assimilating action? For that reason cod 
liver oil is given after eating or at ‘east an hour before. 
Sodium bicarbonate taken before the meal causes too 
large a secretion of gastric juice, After eating it blunts 
the excess of acid. 


| An alloy of thirteen parts copper and one of alu- 
| minum was also tried, as well as another of nineteen 
parts copper and one of aluminum. 

These two alloys gave the coins a gold color, and 
| the metal was found to be very hard, and it was diffi 
eult to procure perfect impressions. 
| At the request of the National Academy of Science 
and by direction of the Secretary of the Treasury, a 

number of other experiments were made in 1864 with 
aluminum, under the auspices of Dr. John Torrey, 
Prof. Bache, Prof. Henry, Dr. Barnard, and Prof. 
| Gibbs, members of the academy. For this purpose a 
bar of alloyed aluminum was furnished, which upon 
assay was found to contain nine parts of copper and 
‘one of aluminum. These experiments were made with 
|a view of ascertaining the adaptability of aluminum 
alloys for coinage purposes, also to test the tenacity of 
| the same as compared with copper. The composition 
was found to be very rigid under the rolls, requiring 
many annealings, and proved very refractory in work 
ing, so much so that perfect impressions of the coins 
were not obtained. 

No further experiments were made after this date 
with aluminum alloy for coinage purposes until the 
experimental pieces called for by the resolution were 
struck. 

The Austrian government makes its minor coins of 
97°37 per cent nickel, 1°30 cobalt, 0°32 copper, 0°80 iron, 
| 0°14 silicium, and 0°07 carbon. Too much cobalt dark- 
ens the color, and an excess of iron and carbon makes 
the metal too brittle. 

——— 
Improvements in Santiago. 

Capt. Brady, of the United States Signal Corps, 
has been ordered to begin the construction of an 
overland telephone line 320 miles in length, from Guan- 
tanamo to Santiagoand Manzanillo. The present cost 
of transmitting messages by telegraph from Guanta- 
namo to Santiago is twenty cents a word up to thirty 
words and twelve cents for each additional word. 
Educational statistics have been prepared by Gen. 
Wood, and they show that forty-one per cent of the 
white population and twelve per cent of the colored 
people are able to read and write. The schools were to 
be opened the first week in October and attendance was 
to be made compulsory. English will be taught, and 
thirty teachers, at a salary of $60 4 month, have been 
engaged and asuperintendent, at $125 a month, has also 
been appointed. Much gratification has been expressed 
over the law-abiding nature of the people in the pro- 
vince, as there has been no murder since the occupa- 
tion of the Americans, and the few crimes which have 
been committed are all of a petty nature. The city of 
Santiago is being putin an excellent sanitary condi- 
tion. 











AN observatory on Pike’s Peak is to be built by the 
Manitou and Pike’s Peak Cog Railway Company, and 
the contract has been signed for the construction of the 
tower. It is proposed to mount in this tower four 


powerful telescopes for the benefit of visitors. 











Scientific American. 


247 

















OcTOBER 15, 1898.] 





Sorrespondence. 








The Largest Floating Dock, 
To the Editor of the SCIENTIFIC AMERICAN: 

In the issue of your valuable paper of September 24, 
you publish an article under the heading ‘*‘ The Largest 
Floating Dock in the World,” accompanied by an illus- 
tration of the new pontoon dock of the Vulcan Com- 
pany, of Stettin, Germany, the dock you have refer- 
ence to. 

Permit me to say that this is not correct, as there is 
a still larger floating dock in existence, namely, the one 
built by Messrs. Blohm & Voss, Hamburg, Germany, 
which has been in use at their yard for over a year and 
a half. : 

In comparing the capacities of these two docks, you 
will at once notice the considerable difference in favor 
of the Blohm & Voss dock, the dimensions of which 
are as follows: 


Tatgth....c.0.. « coccesecccnscscossssoeseessocesococs 560 feet. 
Breadth. oo cotebsedGh seengbeenss “seees naeue Siew 
Depth over Gib... a scoccccccsccoscccecescs edhisnas 30 CU 
Buangs of WEP... . -ccvssancowessonscexconcssiasebsc > 
PUNEMONEG, cccccces.scsccebunes eeee e0ndvesceeee ¢° 
Lifting power. os suai nob ndas eapeEeuevssteuéuns 17,500 tons 
Time for lifting maximum load... . 1 hour. 


Such steamers as the ** Pennsylvania” and “ Pre- 
toria” have been lifted by this dock. 

New York, September 28, 1898. C. P. OSWALD. 
ea 

Collectors for Wimshurst Machines, 
To the Editor of the SCIENTIFIC AMERICAN : 

Much as has been written concerning the Wimshurst 
machine and its several parts, the subject of collectors 
seems to be neglected. 

For machines with sectors, the ordinary U-shaped 
collecting combs with numerous points seem to serve 
as well as any other form, but with sectorless machines 
there is a wider field open to research. 

Some nine months ago two Wimshurst machines 
were built for experimental work, which have been in 
use almost ever since, one being made by myself and the 
other by Homer Bretz, an amateur. electrician, of this 
city. My machine had two varnished plates of window 
glass 14 inches in diameter and 1g inch apart. The 
other machine had two similar plates, being different 
only in size, as they were 134g inches across and ¥, of 
an inch apart. Both are of the uninclosed type, and 
were designed especially for experiments with the 
brushes and collectors. The 14-inch machine had sec- 
tors and the common U form of collectors. The Ley- 
den jars were small in comparison with the size of the 
plates, being designed to give short sparks quickly 
following one another. The other machine was sector- 
less and had larger condensers, the sparks being larger 
and at greater intervals of time. 

The sectors were removed from the 14-inch machine 
soon after completion, and the output of current was 
slightly increased in consequence. The collectors were 
next removed and a single point for each pole was pre- 
sented to the face of the front plate, with a result that 
the output was still further increased, a 4-inch spark 
being readily obtained. 

On the smaller machine the collectors were also 
removed and a thin steel wire, about 14 inches long, 
was inserted between the plates at the place where the 
combs had been, and each wire was connected to the 
discharge rod at its own side of the machine. The 
result was past all expectations. A 6-inch spark was 
realily obtained, and they followed each other across 
the air between the discharging rods fully as fast as 
the 4-inch spark had formerly done. 

My machine was again changed to the interplate col- 
lector, with equally satisfactory results. On account 
of the design of the machine, 444 inches is about the 
limit of the length of the spark, but with the present 
collector the rate of discharge is greatly increased. 

A sectored machine was tried with the interplate 
collector, with but little change in the length of the 
spark, as compared with that obtained from combs. 

Later a Wimshurst machine with vulcanite plates 
was stripped of its sectors and provided with collecting 
rods placed between its plates, but it failed to excite. 
The strongest argument in favor of the interplate col- 
lector, aside from its high efficiency, is its extreme sim- 
plicity. 

In a number of experiments on different machines, 
under widely varying conditions of weather, this form 
of collector proved its superiority over the comb col- 
lector. DAN McNAvuGHTON. 

Charlotte, Mich., September 23, 1898. 











AT the recent meeting of the Association Francaise 
pour lAvancement des Sciences, M. P. Villard pre- 
sented a communication upon the regenerative action 
of light on fluorescent sereens of platinocyanide of 
barium. It is well known that when these screens are 
exposed for a long time to the action of X rays, the salt 
darkens in color and the fluorescence of the screen di- 


minishes. According to M. Villard, an exposure of the 


screen to direct sunlight for fifteen or twenty minutes. 


completely restores its properties. The infra-red rays 














in sunlight seem to be the most active in the work of 
regeneration. A practical suggestion is that such 
screens should be kept exposed to daylight, their pro- | 
perties being thus indefinitely preserved. 
—— ee ee _ 

The Gondola: Its History and Manufacture, 

In Mr. Horatio F. Brown's ** Life on the Lagoons’ 
there is an interesting account of the history and manu- 
facture of the gondola, from which we condense the 
following : 

The earliest authentic document relating to Venice 
is a letter by the secretary of Theodoric, in which is 
noted the light boats which were used by the Vene- 
tians, and which were tied like horses at the doors of 
their houses. It is certain that the early boats were | 
unlike the modern gondola, and this word does nett 
occur until the twelfth century, and its derivation is 
still an open question. It is generally believed, how- 
ever, that it is derived indirectly from the Latin and 
Greek names for the boat in which Charon ferried 
souls across the Styx. To this day the passenger 
across a Venetian ferry lays his *‘obol” on a gunwale 
of the gondola, much as Charon’s ghostly fares were 
wont to do. The earliest pictures of the gondola, or 
rather its immediate predecessor, date from the fif- 
teenth century only. The next two centuries, the six- 
teenth and seventeenth, were the great period of Vene 
tian magnificence and pomp, and the gondolas shared 
in the movement. For this period we have abundant 
evidence in the pictures in the Academy and in the 
Dueal Palace. The paintings of Gentile Bellini and 
Carpaccio contain many excellent views of gondolas 
of the time, and from them we see that the period of 
sumptuous development of the gondola was about to 
begin. The boats were covered with fine stuffs, em- 
broidered in patterns of bright colors, and were open 
on the sides, giving shelter at the top only. The 
adornment of the canopy was the point of departure 
for the excessive luxury which gave rise to sumptuary 
laws. At the close of the sixteenth century the form 
of the gondola underwent a great change and approxi- 
mated its present construction. The massive steel 
**ferro,” or prow, which is, perhaps, its most striking 
feature, was added at this time. Various reasons have 
been suggested to explain the adoption of the “ ferro,” 
but the matter has never been satisfactorily cleared up. 
It is said by some that the “ ferro” was introduced as 
a measure, in order to allow a gondolier to judge 
whether he could pass under any particular bridge. 
If the * ferro” passed, he knew that the gondola with 
its canopy could also go under without striking. 
Others maintain that the *‘ ferro” at the bow acted as 
a counterweight to the rower behind, but this theory 
is destroyed by the fact that the earliest “ ferri” were 
attached to both bow and stern. It is probable that 
the ‘“‘ferri” were added for adornment and nothing 
more. The ‘‘felze,” or canopy, became richer and 
richer, which caused the sumptuary magistrates to 
issue many decrees against them. Finally the use of 








| 
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] : , = 
the points where the bow and stern decks are to begin, 


two bands of walnut, rising in the middle, run across 
the boat from one binder to the other and act asa 
counter support to the ribs, which may otherwise be 
pressed in by the strength of the binder. When this 
is finished, the hull of the gondola, as far as its strength 
and structure lies, is complete. It remains to add the 
walls of pine and the bottom, which is likewise of pine. 
The floor rests upon ribs and protects the bottom, 
which is too delicate to bear treading upon without 
danger of starting. The deck used to be made of wal- 
nut, but now pine is usually used. The deck is divided 
into four compartments on each side by thin strips of 
earved or beaded wood. A little door closes the deck 
in front and wakes the boat a safe place for the storing 
of the gondolier’s possessions. Two steps in the bow 
permit of an easy embarkation or landing. The row- 
locks and the foot rests are added, and here the gon- 
dola builder ceases his labors. The rest of the fittings 
are bought elsewhere. So far the gondola will have 
cost about $60. 

The iron finishings for the bow and the stern are 
then bargained for at some smith’s shop and made 


separately. Every part of the beak of the bow has its 
own name. Unfortunately, hand labor is being super- 
seded in Venice, as elsewhere, and the handsome 


wrought iron ferros have given place very largely to 
cast iron substitutes, which are heavy and brittle, but 
the profession of a gondolier is in most cases hereditary, 
so that an old ferro is possessed by almost every family. 
The price of the * ferri” for the bow and stern is about 
$20, which brings the cost of the boat up to $80. 

The boat is now ready to navigate the canals, but in 
order to fit it to carry passengers, the ‘*felze,” or little 
house in which the passengers sit secure from wind 
and rain, must be added. The mountings of the 
‘**felze” are of brass, and the cost of the whole is not 
far from $100 ; so that it is seen that the boat is rapidly 
increasing in expense. The ‘tenda,” or summer awn- 
ing, is a modern device, and is quite popular with 
tourists, but the more conservative among the Vene- 
tian families are slow to adopt it. The carpet, cush- 
ions, and the arm rests must be added to the cost, 
which amounts to about $40, so that the entire cost of 
anew gondola is not far from $220. The young gon- 
dolier just starting in life is not likely to have sucha 
sum by him; so the practice is to pay down a certain 
amount at once and to discharge the remainder in 
monthly or quarterly payments, 

When the gondola is new, it is left unpainted on the 
outside for the first year, as an intimation of its use 
and also as a sort of guarantee to any possible pur- 
chaser, for the value of the gondola falls immediately 
after it is painted, for then it is impossible to ascertain 
the condition of the wood and the presence and absence 
of knots. 

The gondoliers soon become devotedly attached to 
their boats, and they study their character and peculiar- 
ities ; for it is a strange fact about this most extraordi- 


color was tabooed and only coarse black woolen stuff | nary of toats that it has a character and temperament 


was allowed; all carving and gilding were forbidden, 
and all of the metal work had to be perfectly plain. 
The government experienced the greatest difficulty in 
enforcing these regulations, for the nobles had a mania 
for display. One result of these laws remains to this 
day in the somber black which universally character- 
izes the gondola. Foreign ambassadors were alone 
exempt from the stringent decrees against color and 
decoration, and they availed themselves of their priv- 
ilege to a remarkable extent. In the eighteenth cen- 
tury the gondola underwent its final modification and 
assumed the form which it now possesses. The ferro 
at the stern disappeared, and that on the bow was 
broadened into the hatchet head of the modern gon- 
dola which we know so well. The vessel was length- 
ened to gain speed, and the ‘‘felze” received its door 
and glass windows. In short, the type of gondola was 
fixed by the year 1740. 

The trade of making, cleaning, and repairing the 
gondolas is active in Venice, and it is very easy to visit 
their open sheds and yards on the border of the city. 
In front of the shed along slope leads down to the 
water’s edge. This is well plastered with mud so as 
not to injure the boats when they are drawn up or 
lowered into the canal. A pitch pot is usually burning 
in one corner, and the men move about swabbing on 
the pitch and drying the same by burning piles of 
loose straw beneath the boats. The first thing to be 
done in building a gondola is to choose the wood of 
which the boat is to be made. It must be well seasoned 
and free from knots. These points are more essential 
in the gondola than in the case of other boats, for the 
planks of which they are made are so thin that they 
are liable to warp and the knots to become loosened 
and start. 

When the wood has been chosen, the builder begins 
to lay down the gondola; four posts determine the 
length and width. The operation of building begins 
by setting up the stern and bow posts; which are made 
of oak. The ribs, of walnut, cherry, or elm, are then 
laid down. They are flat at the bottom, for the gondola 
is a flat-bottom boat, and the rounded uppermost ends 
of the ribs are joined together by a binder of oak. At 


of its own, in spite of the fact that the boats are all 
built on the same model ; and much of the gondolier’s 
skill in rowing depends upon his knowledge of his 
boat. He spends hours every day in sponging, scrub- 
bing, and drying his boat, and he soon knows every 
nail in its hull and every scratch upon its steel or 
brass. Mr. Brown tells of a gondolier who identified, 
swore to, and recovered a pair of sea horses, which 
formed a part of the ornamentation of his boat and 
which had been stolen from him, on the strength of 
certain almost invisible scratches, which had eseaped 
the notice of the thief. 

With so much uncovered metal in the fittings of the 
gondola, it is, of course, necessary to keep these metals 
in a high state of polish, which occupies all the spare 
time of the gondolier. It may truly be said that the 
gondolier is known by his boat, and those who have 
lived for a long time in Venice are sure to glance at the 
*ferro” before picking out a boat, as this tends very 
largely to show the ability of the boatmen. Once 
every three months in the winter, and once every 
twenty days in the summer, the gondola must he 
hauled on shore, scrubbed, dried, and pientifully 
anointed with grease. This operation makes a sur- 
prising difference in the speed of the boat. The pro- 
cess of cleaning occupies a whole day, so that the gon- 
dolier not only loses a day’s fares but has also to pay 
about 80 cents, which is a considerable tax upon hii, 
considering the extreme smallness of the fare which he 
is allowed by law to collect. 

If the gondolier attends properly to his boat, it wi!! 
last in excellent order for at least five years. 
end of that time he can sell the hull for $26 
take the rest of the fittings fora new' 
old gondola finds its way to one of f' 
ferries, where it will do duty for « 
gradually loses its graceful « is «he 
woodwork fails, until at ler 
with its bows no longer sw ‘ 
but buried in the water; t 
for nothing but to be sol r 
the glass furnace of Mu ero wat 
ancient gondolas. 
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E OMAHA EXPOSITION AND THE INDIAN gress appropriated $40,000 for a great Indian encamp-| iginal standpoint are represented at the congress. 
CONGRESS. ment at the Transmississippi Exposition. It was en- | Some of them have become so civilized, like the Creeks, 

Exposition at Omaha is a rare creation and is an tirely a case of persuasion, for the Indians were not | Choctaws, Cherokees, and Seminoles, that their pres 
ialified suecess from every point of view. If one| coerced into going to Omaha, but, having once reached | ence would add little interest from an ethnological 
to be asked what was the most interesting and| that city, they seemed to understand what the Indian | point of view ; so the government did not assemble its 
most civilized pro- 





Lutiful feature 

f the Exposition, teges at Omaha, 
he iid un but the tribes it 
doubtedly reply, has conquered 
‘The electrical with the greatest 
display at night.” amount of blood- 
The lighting of shed are the most 
the Exposition is important at the 
1 great advance congress, 


over that of the 
World's Fair, and 
it is a significant 
fact that France 
has sent over ex- 
perts to view the 
systems of light 
ing which have 
been adopted on 
the Grand Court 
at Omaha Une 
of our engravings 
represents the 
fireworks display 
on the grand pla- 
za. Itis doubtful 
if a more artistic 
display could be 
devised than that 
shown in our en- 
graving. Itisonly 
wother proof of 
the great success 
vhich pyrotech 

nie art has attain 

ed in Awerica, 
Our other engrav 

ing represents a 
group of five Ip 

dian chiefs Photograph by F. A. Rinehart. 

The attractive 

ness of the Exposition has been enhanced by the 
addition of a new feature. This is the Indian Con 
yvress, which is organized with a view to assembling 


the representatives of every tribe of Indians on this 


continent, and that idea inspired the Indian Bureau | 


it Washington to avail itself of this rare chance 
to present an ethnological exhibit never before at 
tempted, and it is not likely that such a representative 
collection of Indians can ever be gathered again. Con 





FIREWORKS, GRAND PLAZA, TRANSMISSISSIPPI EXPOSITION. 


|congress really meant, and are satisfied and happy. 
| The agents were instructed to send old men, and, as 
|far as possible, *‘ head men,” who would typically rep- 
‘resent the old-time Indian, subdued, it is true, but 
otherwise uninfluenced by the government system of 
civilization. These instructions were faithfully fol- 
lowed, and as a result the Indian congress is composed 
lof hundreds of the best types of the various tribes. 
\ll of the tribes that are of any interest from an abor- 





When the con- 
gress was formally 
opened on August 
4 thirty-five tribes 
were encamped on 
the grounds, ag- 
gregating about 
five hundred Indi 
ans. The north 
west corner of the 
extensive Exposi- 
tion grounds were 
given up exclu 
sively to the big 
Indian camp. 
There they are 
living in primitive 
style, housed in 
tepees of tent 
cloth or birch 
bark or rush mat 
wickuips. In some 
eases the tepees 
are made of buf- 
falo skins. 

The object of 
the congress is to 
truly represent 
the different Indi- 
an tribes and their 
primitive modes 
of living; to reproduce their old dances and games; show 
their manner of dress; illustrate their superstitions, 
and to recall, as far as possible, their almost forgotten 
traditions. They also have an opportunity to prove 
their skill in embroidery, basket weaving, and, most 
important of all, the congress affords an opportunity 
of comparing the various Indian tribes, to study their 
characteristics and tribal traits. When told, before 
coming to the congress, that they would meet other 





Four Bulla, 


Assiniboin 


Different Clond, 
Assiniboin, 


Antoine Moise, 


Flathead. Assiniboin. 


“Kills the Spotted Torse,"’ 


Enea: Mic 
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to renew the old tribal feuds, but, once on the ground, | fathers evidently dwelt with them, for they agreed 
this idea was soon dispelled, and it is now amusing to|to die by each other’s hands. By some means they 
see with what formality the tribes exchange civilities. | procured a pair of scissors, with which they stabbed 
For instance, when the Sioux Indians pay a call to the|}each other. When the jailer arrived. all were dead 
Arapahoes, the visitors dress with great care and march | but ‘Kills the Spotted Horse,” who afterward re- 
singing to the Arapahoe village. The Arapahoes met|covered in the hospital. He is about as striking | 
them with a song of welcome, and a formal hand-|a type of Indian as any at the Exposition. An- 
shaking follows with an exchange of gifts, and peace|toine Moise and Eneas Michel are from the Fiat- | 
is declared between the two tribes. Of course, in most | head agency in Montana. Antoine Moise, though only 
sases the Indians are not able to communicate with each | a little over thirty years of age, has had a very event- 
other except through 
the aid of an interpre- , . i 7s 
ter, as their languages — : ; — 
are different. = 
Our engraving shows = 





a group of representa toe 
tive Indians of two of . 
the most interesting | —_ 
tribes, the *Flatheads” | Pee 
and the *‘ Assiniboins.” | , 
The Assiniboins are 1) 
{ 




















considered particularly | 
good Indians, and cause 
little disturbanee. They 
boast that they never | 
fought white men, but 3 
with the Cheyennes, J 
Crows, Black Feet, and } | 





Nanktons. * Different 7 

Cloud,’ “Kills the 2 Ae : —_. 
Spotted Horse,” and ~<~ 

** Four Bulls” are three “SS, 2 ak 
famous chieftains of the “474 / // (Jf 
Assiniboin tribe. All lS ET eS 
three were born at the 

Fort Peck Agency, Mon- 

tana, and have lived 

there all their lives. Different Cloud,” also known! ful career. Eight years ago he was wounded in battle | 
by the name of James Garfield, is thirty-two years| between the Flatheads and Crow Indians, and the | 
of age, and in the famous battle waged between Gen. | Crow Indian who shot him is on the Indian encamp: | 
Miles and Sitting Bull, on Milk River, he did good| ment grounds at Omaha. The other event in his life | 
work for the government, his horse being shot under] was his trip to Washington in 1893 to see the ‘* Great 
him. In the course of the fight he scalped six of] Father.” 

the Sioux and captured twenty-five horses. ‘‘Four| Eneas Michel is twenty-four years of age and has 
Bulls” is also known by the name of James Rob-| lived all his life on the agency. He speaks English 
ert. His career has been a comparatively peaceful| very well and does not call for any special mention. 
one, having only been in one fight against the Crows. The scene, particularly at night, is intensely pictur- 
He is twenty-nine years of age and speaks English. |esque. Small cooking fires scattered around dimly 
“Kills the Spotted Horse,” whose English name is| light up the strange picture, throwing a red glow upon 
Allen Clancy, is thirty-three years of age. Five years | the decorated tepees, while across the trails prance the 
ago he took part in a fight with the Creeks, and his stalwart braves lavishly decked out with blankets. It 
horse was shot under him and he received two wounds | is a curious and interesting fact that less than half a 
which resulted in his being laid up for three months. | century ago the same docile Omaha Indians who peace- 
When he got weil he started out with a party of friends | fully doze by the camp fires within the Exposition gates 
to seek revenge. They stole sixty-five horses from the | were waging the war of the tomahawk and arrow on 
Creeks and returned home to the ageney with this | these very grounds, which is a gratifying proof of the 
booty. They were promptly arrested for fighting and | triumphal march of civilization. 
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BEATING AND REFINING ENGINES. 
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Indians, their chief fear was that it would be necessary | placed in the guardhouse. The spirit of their tore-| 





THE MANUFACTURE OF PAPER. 
IlIl.—THE PAPER MILL. 

In our issues of March 19 and April 30, of this year, 
we described at considerable length and with the aid 
of numerous illustrations the processes by which the 
spruce and poplar logs are manufactured into sulphite 
and soda fibers. It was shown how the logs are cut 
into “chips,” the length of whose fiber is from one- 
half to three-quarters of an inch; treated with chemi 
eal solutions in huge ** digesters,” where the “ cooking” 
serves to dissolve out the soluble, incrustating matter 

of the wood—resin, lig- 

nose, cellular matter— 

a leaving ‘only the pure 

fiber ; then washed and 

screened, and finally 

bleached, leaving a 

pure, white, vegetable 

fiber ready for manu- 

facture into paper in 
the paper mill proper. 

Before describing the 
final processes, it will 
be well to mention that 
there are, broadly 
speaking, at least six 
different grades of pa- 
per recognized by the 
manufacturers 

1. The lowest and 
cheapest of these is 
wrapping paper, such 
as is used for large par- 
eels and packages. This 
is made from the screen 
ings and refuse from the 
different mills. 

2. Cheap or “bogus” 


manila, made chiefly from ground wood and sulphite 
fiber. and used for cheap bags, such as are used in 
retail stores. 

3. Best grade manila, made from jute and old rope, 
used for flour sacks and cartridge paper. 

4. News papers and hanging papers, manufactured 
from ground wood and sulphite pulp. This grade is 
practically the same as No. 2, with the difference that 
the cheap manila is colored. The wood pulp not 
being chemically treated, the resinous and acid mat- 
ter remains in the pulp, and in course of time dis 
colors the paper. It is for this reason that old news- 
papers become discolored and fade to a yellowish 
tint. 

5. Book paper, such as that upon which the ScrEn- 
TIFIC AMERICAN is printed, made from bleached sul- 
phite and bleached soda fiber, mixed. 

6. Fine writing papers, such as note, bond, bank 
note, tracing. and bank folio paper. This is made 
from a mixture of rag and wood fibers, and the finest 





THE MANUFACTURE OF PAPER—MACHINE FOR CUTTING THE FINISHED PAPER TO SIZE. 
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rades are manufactured from new cotton and old 
inven rags, 

The first step in manufacturing the pulp into paper 
it in what is known as the beating engine. 
iron tank with semi 


with axis at 


Is To place 
Phi 
circular € 
right angles to the longer axis of the tank, is a large 
revolving roll about four feet in The sur- 
face of the roll is filled with a series of ‘fly bars,” or 
thickness and about 


shallow, cast 
which, 


eousists of a 


nds, on one side of its 


diameter. 


parallel strips of steel *s inch in 
5 inches in depth, which extend the fall width of the 
roll and are spaced about 2 inches apart around its pe 
ripiery, 
the depth of the tank, the bottom of which is curved 
upward to the rear of the roll, leaving only a narrow 
passage Way 
through Immediately below the roll a_bed-plate, 
covered with rubbing-strips of 44-inch iron, is let into 
the floor of the tank. The roll is carried in adjustable 
journals the space between the face of the 
roll and the bed-plate may be regulated. The beating 
engine is 344 feet deep by 24 feet long, and its capacity 
loaded 


whereby 


is over 1,500 pounds of finished paper. It is 
with bleached sulphite and soda fiber, brought from 
the respective mills, and with the proper percentages of 
clay, starch, sizing, alum, and other materials. The 
rotation of the roll causes the mixture to flow slowly 
around the tank. The pulp is drawn in between the 
roll and the bed-plate, where the action of the iron 
bars serves to separate and draw out and beat the 
fiber. By raising or lowering the roll and increasing 
or reducing the space between the opposing bars on 
the roll and the bed-plate, the fiber is drawn out to the 
desired extent. The manipulation of this roll is one of 
the most important operations in the process of paper- 
making. 

On the opposite side of the engine to the roll are two 
washers, eight-sided revolving eylinders of wire cloth, 
with interior seoops which run from the wire cloth 
interior and serve to catch and drain off 
The ob 


face to the 
the water that passes in through the cloth. 


The radius of the roll is slightly greater than | 


for the stream of liquid pulp to pass} 


given a lateral oscillating or shaking movement, which 
serves to interlock them much as the warp and woof 
are interlaced in a textile fabric. Meanwhile the water 
strains through the cloth, leavinga thin layer of moist 
interlaced fiber spread in a white sheet over the wire. 
The separation of the water is further assisted by 
troughs (suction boxes), which extend across close be- 
neath the wire. 
boxes draw the water from the pulp as it passes over 
them. 

The wire with its layer of moist pulp now passes be- 
low a roll (known as the *‘dandy roll”) which com- 
presses the fiber, and then below a second and larger 
|roll known as the “‘coneh roll,” upon which is a felt 
jacket shrunk tightly on, which presses out more of the 
water. The fiber next the “first press,” 
where it is caught up on an endless felt and passed be- 


passes to 


tween two rollers, the upper one of wood, the lower of 
iron covered with rubber, where more water is pressed 
out of the sheet. Then it passes through the ‘** second 
press,” consisting of an upper roller of brass and a low- 
er roller of iron covered with rubber, where more moist- 
ure is pressed out, and finally the sheet commences its 
long journey up and down over a series of 17 hollow 


+e 
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ROLL AND BED-PLATE OF THE BEATING ENGINE. 


Suction pumps connected to these | 


ranged on a transverse bar above the first roll, cut 
the sheet into strips of the desired width, which are 
then cut to the proper length by a transverse knife. 

The paper is then counted, weighed, and either boxed 
in wooden frames, baled in hydraulic presses, or rolled 
onto iron or wood cores ready for shipment. 

There are few of the arts in which development has 
/been more rapid or the changes more radical and 
sweeping than in the great industry which has formed 
the subject of the present series of articles. So true is 
this, that a first-class mill like that which we have now 
deseribed, unless it holds itself at all times prepared to 
make costly changes to keep pace with the improve- 
ments of the art, would find itself falling hopelessly 
behind in less than a decade. 

Fluorescent Screens for BRoentgen Bay Work, 

A contributor to The British and Colonial Druggist 
says, from personal experience, that effective fluores- 
cent screens may be made by the amateur, and that a 
material reduction in cost is thereby effected. Caleium 





tungstate he regards as a very fair material, and a salt 
of uranium he thinks very good (the particular salt not 
being mentioned). The method of making the screen 
is as follows : Take a plate of glass, say 844 X64¢ inches ; 
make a mask of stout paper with an opening 7X5; 
wet this mask with glycerine or mucilage of gam 
arabic and place it over the plate; cover the plate 
| with collodion, or varnish, or mucilage (with a little 
| glycerine added), and sift the powdered salt quickly 
|and evenly all over the surface. If vellum, parehment, 
eardboard, or ebonite be used as the support, one may 





: | puta coating on both sides, and thus even up any 


inequalities of deposit; but with a glass support the 
same advantage will not accrue. Having got a good 
thick coating of powder, the mask is removed, but this 


m | does not matter very much ; it has served its purpose 
| to give a clear edge to the coating. The coated side, 


roma must face the tube, if glass is used, is covered 
with a piece of thin black celluloid, or ebonite, or 


| opaque paper. With vellum, parchment, or paper 


ject of the washers is to completely remove all chemi-| revolving iron cylinders, 4 feet in diameter, which are | there should still be a black shield between the tube 


eals and other soluble impurities that come over from 
Water flows continuously) 
the 


The process of beating 


the sulphire and soda mills. 
into the tank on one side and is drawn off by 
washers on the opposite side 
and washing is carried on for about one hour; then 
the various mixtures, as given above, are added and 
the engine is run for several hours longer until the pro 
cess is complete 

The pulp is then allowed to fall down into tanks 
from which it is pumped to the Jordan refining engines, 
which are shown to the left of the beating engines in 
the illustration. This machine consists of a swiftly re 


volving cone upon the surface of which is a series of 


knife blades 
and the pulp is introduced at the smaller end and 


The cone revolves within a conical drum 


driven by centrifugal action to the larger end, at which 
The purpose of these machines is to 
length, that 


it is discharged. 
make the fiber of an even and suitable 
which is to be made up into thin papers requiring to 
be longer than that for thick papers. 

After the fiber has been treated in the fining en- 
gines, a certain amount of water is added to give it the 
proper consistency, and 
itisrun through screens 
located at the head of 
the Fourdrinier 
machines, two of which 


paper 


are shown in the accom- 
panying illustrations of 
the Dunean Paper Mills. 
Che 


chine, so 


Fourdrinier ma- 


named after 


the Frenchman to 
whom this beautiful in- 
vention is due, is one 
of the most ingenious 
and perfect devices to 
be found in the whole 
range of the industrial arts. The wost interesting 
feature of the machine is the endiess traveling wire 


cloth, herewith illustrated, on which the fiber is inter 
locked or woven as it were, the water drawn away, and 
sheet form. The pulp, duly 
diluted with water (as 
a deep 


the residue worked into 
sereened, and 


is piped into the ** flow box,’ 


beaten, refined, 
explained above ’ 
rectangular box extending across the full width of the 
from which it flows out in a thin stream onto 
an endless 70-mesh wire cloth. The cloth is 118 inches 
wide and runs over end rollers placed 26 feet apart. To 
prevent the stream of pulp (which has the appearance 
and consistency of watered milk) from flowing later- 
ally over the edges of the wire, two endless rubber 
guides or bands, 2 inches square in section, travel with 
the wire over*the first 20 feet of its length. These 
guides, known as deckles, run over two pulleys above 


machine 


wire. The upper half of the wire is supported by 

uns over a series of rollers as shown in the illustra 

ti \ ulp passes from the flow-box the parti- 
cles of riloat in it just as an innumerable multi- 


tude of particles of cotton fiber would float in a stream 
of water. To unite and interlace the fibers, the wire is 


heated by steam. A “drier felt” passes over the rolls 
with the paper, for the purpose of holding it snugly 
against the hot surfaces. By the time it has passed 
over the 17 rolls the sheet is thoroughly dried out. 
| The surface of the dried sheet is at this stage of the 


|and the fluorescent salt, but the latter should be left 
uncovered and facing the eye. The platinoeyanides 
lmmay be used in the same way, though they do not 
| powder nor sift so finely ; or they may be mixed with 
varnish and spread over a glass or vellum surface ; the 


process rough and entirely devoid of the gloss which | trouble is to get a really even coating, but, with any- 
is indispensable in all ** book papers” with the exception | thing but glass one can apply a roller pressure and 
book paper being the particular grade! thus smooth down any unevenness. The easiest way 


of * antique,” 
The|to get an even coating, according to the author, is to 


the manufacture of which we are now describing. 
desired finish is secured by passing the sheet through use a vehicle of paraffin and petrolatum. Equal parts 


what are called * calender rolls”—a vertical stack of 9 
highly polished iron rolls, which “iron” the paper as 
it passes through them and impart the proper degree 
of gloss or “finish.” 
leaves at the bottom of the rolls, whence it is wound 
onto a wooden reel. There are two stacks of calender 
rolls to each paper machine. 

The whole process, from the time the liquid fiber is 
piped into the *‘flow box” at one end of the Four- 
drinier machines until the dried and calendered sheet is 
| wound onto a reel at the other, is completely automatic 


‘and continuous. The weight or thickness of the sheet 


The sheet enters at the top and 


of each are melted together, stirred until cool, and the 
powdered salt (about two drachms for a 7X5 screen) 
rubbed on a slab with just enough of the wax mixture 
to make a workable mass, which is spread by means of 
|a long, straight spatula. An undesirable feature is the 
| liability of the mixture to ‘‘run” in a heated atmo- 
sphere, but at normal temperature no trouble whatever 
is encountered. The author mentions that in addition 
| to its value as a means of direct observation, the fluor- 
| escent screen reduces the time of exposure in making a 
skiagraph, being placed beneath the plate when ex- 
In conclusion the author remarks : ‘* Of course, 
it must be understood 
that even the best and 





| posed. 














FOURDRINIER MACHINE—DIAGRAM OF THE ENDLESS WIRE CLOTH AND DECKLES ON WHICH THE FIBER 
IS RUN OUT INTO SHEET FORM. 


¥ 


is determined by the amount of flow of the fiber to the 
screens. The speed of the paper sheet, when the ma- 
chine is ranhing on ‘book paper,” such as that on 
which the SCIENTIFIC AMERICAN is printed, is 140 feet 
per inute. When the machine is running on “news 
paper,” such as that on which the daily papers are 
printed, the speed is as high as 500 feet per minute, or 
rearly 6 miles an hour. 

If the paper is to be given a specially high finish, it is 
run onto wooden rollers and goes to the super-calen- 
ders, a series of 9 rolls in which the alternate members 
consist of chilled refined iron and paper, the paper and 
iron rolls being of different diameters. The rolls act 
upon the surface of the paper with a mangling effect, 
which imparts the desired finish. Ifa very high finish 
is desired, the sheet is passed a second or third time 
through the calenders. 

The rolls of paper, which, as they come from the 
Fourdrinier machine, are from 92 to 112 inches wide, are 
then carried to the cutting machine (see illustration) 
and placed in a rack, from which they are drawn over. a 
series of rollers and cut into sheets of the size required 
for the market, The disk cutters, which are seen ar- 





most costly screen will 
not fluoresce to any ex- 
tent if the rays are being 
delivered poorly and in- 
termittently ; it will not 
compensate for a poor 
and weak electrical dis 
charge and faulty tube. 
As a gage by which to 
estimate exposures, I 
eonsider a good screen 
very valuable. With 
practice one becomes as 
intimate with the capa- 
bilities of his ‘tubes’ as a photographer with the 
capacity, as regards covering power and rapidity, of 
his lens.” 
Telegreaphy Without Wires in Belgium, 

Consul Gilbert sends from Liege, under date of July 
19, a letter from a protessor of a San Francisco school 
of engineering, who has been investigating inventions 
in wireless telegraphy. The professor refers to the 
system of Dr. Della Riccia, connected with the Monte- 
fiore Institute of Electricity, at Liege. Dr. Riccia has 


plifying it and increasing its power, and claims that 
he can confine the oscillations of the transmitter to 
any special point, to the exclusion of all others. In 
ease of communication between war vessels or forts, 
the message could be transmnitted to one alone ; in case 
of fog at sea, the oscillations would not be limited 
Dr. Riccia, it is said, can make the presence of a vesfel 
known to another at a distance of 30 miles and tele- 
graph real messages 7 miles. The full text of the 
report has been transmitted to the War Depart- 
ment. 





made improvements on apparatus already in use, sim- 
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SPIRIT SLATE WRITING AND KINDRED 
PHENOMENA.—II. 


BY W. E. ROBINSON. 


A favorite trick of mediums at séances is to procure | 


a message from the unseen on the blank piece of paper 
which has been placed between two slates. The me- 
dium holds the slates high above his head, and on tak- 
ing the slates apart the paper is found covered with 
writing. This again calls for the use of an extra, or 
false flap, as shown in Fig. 1. (See our last issue.) A 
piece of paper with writing on it is placed down- 
ward on one of the slates and covered with the false 
flap. Of course, it now looks like an ordinary slate. 


so that the method shown in Fig. 6 is adopted by some| been great, as they are always accompanied by an 
mediums. A tiny piece of slate pencil, no bigger than | ocean steamer, upon which the passengers in time of 
a pencil lead, is placed on the tip of the forefinger, and | danger have been transferred. or else the boats have 
over it is secured a piece of flesh-colored court plaster. | been so near port as to enable them to return before 
The finger is painted with aniline or other colors, so| being completely disabled. There are now about sixty 
that the line of demarkation between the court plaster | sternwheelers navigating the Yukon, most of which 
and the flesh is eliminated. After the court plaster | have been constructed in the lower ports, their timbers 
| has set, a small aperture is made in it, so as to allow then being taken apart and carried to St. Michael's 
the point of the pencil to come through far enough and there set up. 

to be able to mark on the slate. The writing is} The last attempt to sail sternwheelers by the ocean 
done with this prepared finger. The message must | route was made at Astoria, Oregon, some weeks ago, 
be written backward, so that when the slate is re-| when two, in every respect equal in size and power, 
versed it will appear in its correct position. The} started for Alaska, filled with passengers and weighed 
message must necessarily be short, on account of the | 
limited distance which the medium’s finger can travel. | 

— - 

A Course in BRailway Mechanical Engineering. 





| Cornell University has always been in the lead in | 
| the introduction of novel and eminently useful courses, 
and now one more course has been added. It is ealled 
| the Graduate School of Railway Mechanical Engineer 
ing, and, of course, it comes under the Sibley College 
}of Mechanical Engineering, of which Dr. Thurston is 
| the Director. The school was organized in February, 
| 1898. Its purpose is to concentrate and systematize 











Fig. 5.—WRITING ON THE SLATE WITH THE 


| the work in the mechanical engineering of railway ma- 
| chinery previously constituting a subordinate part of 
the existing courses, and to offer special instructions 
j to students who have completed a general course in 
technical institutions of hign rank, and, furthermore, to 

| members of the engineering profession desiring special 
| knowledge in this field. For all such, in addition to 
instruction in this department of engineering, immedi- 
’ | ate practical value courses of work are also available in 
Fig. 4.—FALSE TABLE FOR DEVELOPING COMMUNI- other departments of the college and of the university. 
CATIONS WRITTEN WITH SYMPATHETIC INK. | The courses in the school will have special relation to 
|the design, construction, operation, and maintenance, 

On this is placed the plain piece of paper, and over it | and the test trials of locomotives and other kinds of 
is placed the second slate. The slates are now held | machinery employed in railway operation. They will 
up, and, on being lowered to the table, they are re- be particularly adapted to the needs of the engineer 
versed, thus bringing the blank piece of paper under | seeking to find his way into the departments of con- 





the false flap and the one with the writing on it | struction of railways, and ultimately into the positions 


on top of the flap which has fallen from the slate. 
On the removal of the top slate, the writing is found 
on what is supposed to be the original blank | 
paper. 

If the paper is to be privately marked by those 
who attend the séances, so as to make sure that the 
writing really appears on the piece of paper selected, 
another method must be employed, and the aid of the 
so-called **sympathetic ink” is invoked. Sympathetic 
inks are of various kinds, some appearing through 
the aid of a reagent and others through the agency 
of heat. The latter method is usually employed by 
mediums. The writing is done with dilute sulphuric 
acid, which is made weak enough so that the paper 
will not be destroyed. The heat required to develop | 
the writing is obtained from a spirit lamp, which is| 
concealed in the top of the table. The lamp is set} 
directly under a trap in the table top. When the | 
slates are placed on the table, they are laid over the | 
trap, which is opened and the slates allowed to be- 
come well heated. The trap is then closed, and the! 
prepared paper, upon coming in con- 
tact with the hot slate, is covered with 
writing. 

Another method to produce spirit 
writing is to place a wide mouthed 
bottle over the trap. A piece of paper 
is put into the bottle, which is corked 
and sealed, and the writing makes its 
appearance after setting the bottle 
over the small trap in the table so that 
it receives heat from the alcohol lamp. 

Unfortunately for the medium, he 
does not always have an audience that 
is willing to take the manifestations on 
faith. Some of the people who come 
to the séances insist on bringing their 
own slates. The medium takes the 
slates, which are tied and sealed by 
skeptics, and has no difficulty in ob- 
taining writing upon them. The re- 
sult is that it furnishes the most posi- 
tive proof of spirit power to the un- 
believer. Let us suppose that the 
spectator brings a thoroughly clean 
slate and holds one end of the slate in 
one hand and the medium the oppo- 
site end, and both persons clasp their 
disengaged hands. Ina short time the 
slate is turned over and a few words 
are found written in a serawling hand. 
The secret of this phenomenon will 
be readily understood by referring to 
Fig. 5. A piece of slate pencil is fastened to a thimble 
and this is attached to the medium’s fore-finger of the 
same hand which holds the slate. The thimble is fast- 
ened to an elastic which goes up the sleeve, so that, 
the instant the writing is concluded, the thimble is 
pushed off with one of the fingers and disappears up 
the medium’s sleeve. There is always considerable 


danger of detection to the medium in using this device ; 





PENCIL THIMBLE. 





Fig. 6—THE PREPARED FINGER. 


down with freight. They had been built in Portland 
and were advertised as being staunch and seaworthy. 
They were about 125 feet in length and were rated at 
300 tons. ‘They were fitted with all the conveniences 
for travel, electricity, hot water, etc., and each one had 





STERNWHEEL RIVER STEAMER WRECKED BY GROUND SWELL IN 


of superintendent of shops and of motive power. Inj;over a hundred passengers. They were named the 
addition to the courses offered in| Sibley [College as|‘‘Game Cock” and ** Stag Hound,” and cost altogether 
purely professional, there will be found in the scheme | $125,000. They were accompanied by the steam col- 
of the special courses leading to advanced degrees op-| lier ‘* Elihu Thomson” and left port with every pros- 
portunities of pursuing work in economics, in law, and! pect of a fine voyage. It was only a few hours after 
in allied professional and scientific departments. The} ward these samme steamers returned in the condition 
school will so arrange its work as to connect closely |shown in the photograph. The great swells off the 
with the undergraduate work of Sibley College. |Coluinbia River bar had proved fatal. At the first 
Students in the undergraduate courses may begin to| essay both boats were wrecked and were only pre- 
specialize in their junior year and to increase consid- | vented from sinking by the fact that before starting 
erably this specialization in their senior year. The| every particle of space had been utilized for storing 
principal of the school is Prof. H. Wade Hibbard. He| wood for the boilers. By great good fortune the two 
has been well Known in the railroad world since his |succeeded in reaching port, where they were photo- 
graduation from Brown University, thirteen years ago. | graphed for the SCIENTIFIC AMERICAN. 





—><o—— > + + > _—_ 
FATE OF STERNWHEELERS DESIGNED FOR THE A Brave Deed, 
YUKON. Few readers are aware that our warships carry 


Of the forty sternwheel steamers designed for na-| boiler makers who are often called upon to perform 
vigation of the Yukon River and which have attempted | perilous repairs, and, in cases of emergency, these men 
the ocean passage, only about eight, or one in five, | go inside of the boiler or furnace, which but a few 
have been successful. The larger number of these ves-| minutes before had been filled with boiling water or 
red hot coal. There is no task too dan- 
gerous for these men to do. One of 
them undoubtedly saved the “ Cas- 
tine” from destruction in the harbor 
of San Juan. The * Castine” went 
into action under full speed. The fur 
naces were heated to the highest de 
gree, forced draught being used. With- 
out warning, a fierce hissing noise was 
heard inside one of the furnaces. A 
socket bolt in a back connection at the 
farthest interior extremity of the fur- 
nace had become loose, springing a 
leak. The steam was pouring in upon 
the fire, threatening in a few minutes 
to put it out and stop the progress of 
the vessel, if it did not cause a terrific 
explosion. All in the boiler room knew 
that, unless this hole was stopped, dis- 
aster was at hand. One of the boiler 
makers, named Huntiey, ordered the 
forced draught turned off and the fires 
banked. Taking a plank, he threw it 
into the furnace on the top of the wet, 
black coal with which the fire had 
been banked and then elimbed far 
back to the place where the steam was 
rushing from the loosened socket. For 
three minutes he remained inside the 
furnace. His friends drew him ovt of 

ATTEMPTING OCEAN PASSAGE TO ALASKA, the door: the forced draught was 
turned on, and in a few minutes the 
sels have sailed from Seattle and kept to the inside| ship was proceeding on her way as though nothing 
route, along the coast. Several attempts have been/| had happened. In view of such deeds as this, there is 
made also from Portland and San Francisco, but with | little wonder that the engineering corps in our navy 
the most disastrous results. The experience almost in-| is receiving the highest praise on every side. 
variably has been that frail, light draught steamers ———————=>-+ 
of this character cannot withstand the great ocean| ‘THE faintest stars visible to the naked eye are of the 
swells, and, in a vast majority of cases, collapse. For-/| sixth magnitude ; the faintest telescopic stars are reak- 
tunately the loss of life in these catastrophes has not! oned of the sixteenth or seventeenth magnitude. 
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Italian Hallways. 
‘he Italian engineer Giuseppe Sper: 
ook, which has lately appeared, some 


velations with regard to the Italian railways, and his 
of general attention, s 


remarks are worthy 


rineer. Italy possesses a railway system 


140 milliards of lire and 9,334 miles in leng 


by occupies the eighth place among the e 
world: 
way system with the number of the inh 


is reduced to the forty-first position on this list. 
the Italian lines is in 
the hands of three companies since 1885, when the state 
Mediterranean, 


The management of nearly all 
leased the three of the 
Adriatic, and the Sicilian railways to the 
nies. But, 
cratic nature of the system of manageim 
the state, the development of the 


systems 


by 


been hampered, and as a result of its policy in this re- | 


spect the sum of £240 has to be granted 
the state for every kilometer, or about t 
mile. The time oceupied in short jot 
much to be desired, 


ways are in evil plight; 


tance journeys. 


The express trains convey only first an 


passengers, and the passenger trains can at most at- 
20 to 28 miles an hour. 
rates are certainly not higher than those in 


tain but a speed of from 
passenger 
use in other countries, 
with those 
Italy has 
income enjoyed by the 
The goods traffic is in an equall 


are mu 
Eng 


one 


but they 


comparison current In 
scarcely 


population of 


population of 


head. 


viewed as a whole, the forwarding of goods by rail in 


but, when one compares the length of the rail- 


by reason of the shortsighted and bureau 


and in this matter the Italian rail- 
this is all the more remarkable 
since 70 per cent of the passengers make only short dis- | 


fourth of 


1 makes in his 
interesting re 


ays The En- 
of the value of 
rth, and there- 
ountries of the 


abitants, Italy | while in North 





way staff. 
the 
above compa- | sired. 
ent laid down 
railways has | forms. 
every year by 
wo-thirds of a 
irneys leaves 


railways are concerned; 


d second class 





The | pesca 
*h too high in 
land, for the 
the 
England per 
y bad state ; 
uel fire. 


the system of conveyance by carriers. 


from a commercial point of view may in some degree | 
be traced to the unstable condition of Italian polities, | 
yet the technical shortcomings of the whule system 
and the unreasonableness displayed in 
tion must not be lost sight of ; 
seven to nine officials for every 1,100 yards of railway, 
America three officials are found to be 
quite sufficient for the same extent of line. 
| parison with other countries, Italy has the largest rail- 
Moreover, the uncertainty and want of se- 
curity in the goods traffie leave very much to be de- 
It is said that matters have come to such a 
state on the Italian railways that the authorities have 
resolved to introduce very thorough and drastic re- 


Travelers have for many years suffered at the hands 
of the Italian customs officials at the frontier stations, 
and it is certainly surprising that 
long in realizing that more attention ought to be paid 
to the wants of the traveling public, so far as the Italian 
year by 
being opened up for the tourist, and the conditions of 
travel upon such routes are of a nature that for the 
most part leads one to avoid the discomfort that, as a 
| rule, falls to the lot of the tourist in Italy. 
> -0-- 

The Current Supplement, 

The current SUPPLEMENT, No. 1189, contains a large 
number of interesting articles and engravings. 
first page cut shows the destruction of a balloon 2,000 
feet high by means of the new French 7°‘5-cm. 
piece, and the effect on intrenched infantry of shrap- 
‘The Chimes of Saint-Germain-l Auxerrois ” 


ringer. 


its administra- 
thus, there are from 
In com- 
Crookes, 


are: 
Processes, ’ 


Italy has been so | 


sites. 


‘** Musical Susceptibility of Animals ” 
article by Nicolas Pike. 
“The Dangers of Acetylene,” 
“Spinning. 
Aluminum and Brass 
paration of Orris Root.” 
scribes a striking experiment with the X-rays. 
column of ‘Selected Formule ” 
issue to formulas for the destruction of animal para- 


Italy is becoming worse and worse, and is far behind il Gest the most modern form of meateiatiead bell 
“The Electrical Suspension Railroad ” is 
Although the unsatisfactory state of the railways | companied by a full-page engraving showing the rail- 
road between Elberfeld and Barmen as it will appear 
when finished. 
lof the elevated railroad, 

| pended from inverted Y's. 
Queensland ” 
showing the hunters in full chase after these animals. 
|**Color Vision,” 
| mont of Photography in 
Barnard, and the 


ac- 


This is an extraordinary development 
in which the cars are sus- 

‘Kangaroo Hunting in 
is illustrated by a spirited engraving 
by F. P. Whitman; ‘The Develop- 
Astronomy,” by Prof. E. E. 
‘Inaugural Address of Sir William 


* are concluded or continued in this number. 


is an interesting 
Among the technical articles 
* Black Printing 
Stamping, and Working of 
Sheet,” and “Culture and Fre- 
“The Neo-Occultism” de- 
The 
is given up in this 








year new routes are] = 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 


LAWN-MOWER.— Harry Jackson, Kingston, 
The this invention is to provide a 
mower in which the knives are so shaped as to obtain the 
best cutting will free 
itself from the machine, Ina 
frame a shaft is mounied carrying blades formed of plain 
metallic plate The plates are held diagnally with ref- 
erence to the sheft, the blade having a tapering flange at 
to the blade 





N.Y. 
purpose of lawn- 


action, and in which the cut grase 


thus preventing clogging 


ita outer edge. This flange is at an angk 
and projects beyond one gradually from 
zero at one extremity to the greatest width of the flange 
at the extremity A ledger-kuife is held to be 


engaged by the edye of the knife-flange. 


side, running 


opposite 


Bicycle Improvements. 
UNICYCLE.—Vernon D. VENABLE, Va. 
The forming the subject of this invention is 
provided with a rim or spokeless wheel composed of two 
parta, one the other. A seat-support is 
pivoted upon the inner part of the rim to swing in the 
plane thereof. A by the inner 
rim, engages the outer rim and has a limited movement 
relative to the To the inner rim a saddle- 
post ie pivoted and a frame secured. A 
adjustably mounted in the frame and has recesses to re- 
A pedal-shaft is car- 


Farmville, 


unicycle 


sliding upon 


drive-wheel is carried 
inner rim 
drive-wheel is 


ceive projections on the outer rim. 
and operates a driving connection 
the shaft on which the 


an upright 
the 


ried by 


between pedal-shaft and 


driving-wheel is mounted 


Electrical Appliances, 


ELECTRIC RAILWAY SYSTEM Groner L 
Campse tt. Dushore, Pa. This invention is an im 
provement in electric railway systems, and comprises 


meane by which a closed conduit may be operated. A sur 
insulated sections is used, and a 
communicates 


face-rail made in short, 
or follower within the conduit 
continuous conductor and the third rail or sec- 
The car is made to travel by the influ 

the The third 
system is hence exceed- 


trolley 
with a 
tional conductor, 
mounted on car. 
i normally “dead The 
and needs no protection in the way of fences. 
no special care to 


ence of a magnet 
rail 
ingly safe, 
The workmen employed need take 
avoid the rail. 


Engincering Improvements, 





ROTARY-ENGINE.—James ( Wacker, Waco, | 


Tex. The rotary-engine of this inventor is an improve- 
ment on an engine already patented by him, The pres- 
ent engine comprises a fixed annular chamber, a sliding | 


abutment, a drive-ehaft having a concentric piston, shaft- 
means for lifting the 
chamber having a duplex set of steam 
A hand. | 

of one 


operated abutment and a steam- 


chest for the 
porta, one set being at each side of the abutment 
operated sliding valve opens and closes the milet 
set and the exhaust of the other set of ports. 

has independently and automatically operated supple- 
mental valves, movable over the inlets and ports, Fixed 
the supplemental 
valves in one adjustable cut-offs 
moving them in the reverse Either of the 
supplemental valves may be set out of engagement with 
cut off this valve to 


| 
steam inlets 


The chest | 


came are carried by the shaft to move 
direction, centrifugal 
direction 
and devices) hold 


the shaft. Cam 


me Off ite respective 


iCl STEAMBOAT, Antone |. SHERMAN, Punta | 
Gorda, i In this steamboat, improvements in con- 
struction s nd which enable the boat to be readily | 
handled and sted on ice or snow, the driving | 
mechanism bei erated by steam-power. The boat 


comprises a fratw hay vjostable runners thereunder 
mounted upon vertical pivots, a steering-wheel con- 
nected with certain ran: reby they may be ased as 
rudders, and propelling me «to carried upon the 


frame and coneleting of a rotating whee! having teeth en- 


raging the ice, 


Mechanical Devices, 

LOCK.—Atrrep L. Garvoven, St. Paul, Minn. The 
lock forming the subject of this invention is of especial 
vaiue in tenements, offices, the like, where it is 
usually necessary, when key-locks are used, to fit new 
keys for every new tenant. With thie jock it is only 
necessary to change the combination, and thus the ex- 
pense of new keys is avoided. The 
casing in which a locking bolt and a latch-bolt are 
able. A series of tumbler-carriers are mounted to swing 
in the casing, and have openings at one side in line with 
a projection of the locking bolt. Tumblers are adjust- 
able acroas the openings. The 
lifted one independently of the other, the locking and 
latch-bolts being moved inwardly after the carriers have 


lock comprises a 
mov- 


been lifted. The combinations of the lock may 
changed by femoving the several carriers 
ALARM MAIL-BOX.—Cyrvs R. Furey, Logans 


port, Ind. The mail-box provided by this invention is 
adapted for private use and is an improvement in such 
boxes as have an alarm attachment, designed to be ope- 
rated when the lid is opened. The present box has a 
body with a sounding box in which a gong is located. 
A wheel is arranged facing and close 
provided with a series of curved teeth. 
free end arranged for contact with the teeth, and is pro- 
vided with a clapper adapted to strike the gong. A rod 
connects the hinged box-lid with that side of the wheel 
toward which its teeth are curved, to operate the device 
on opening the lid, 

APPARATUS FOR MANUFACTURING WOOD- 
ALCOHOL. — Martin F. Quinn, Straight, Pa. The 
main object of this invention is to devise an arrangement 
so that provision is made for the expansion and contrac- 
tion of the retort in its housing, without injuring the eur- 
rounding brick-work. With this end in view, the in- 
ventor places the retort in a housing which has a pier 
midway of ite length and on which the central portion of 
the retort rests. Two or more other piers are placed on 
each side of the first-named pier, and on these the retort 
loosely reste. By this means the retort will contract 
toward each end from the middle. The discharge-pipes 
leading the products of distillation from the retort to the 
condenser are passed through openings in the side of 
the housing of larger diameter than the pipes. Hence 
the side walls of the housing, as well as the ends and 
top, have no connection with the retort, and the hous- 
ing is not injored by the expansion and contraction of 
the retort. 

TIRE-BOLTING MACHINE.—Jossrn R. Wurrta- 
KER, Wilmington, O. This machine comprises a slotted 
beam provided at one end with means for securing it to a 
support and carrying an adjustable hub-pin held in place 
by a clamping device, A slide is held adjustable on the 
outer end of the beam and has a post also formed with a 


A spring has its 


| bearing, in which a frame is movable that carries a cas- 


ing at its inner end. Meshing gear-wheels are held in 
the casing, one of which is provided with a central 
tapered opening in which a nut-jaw is removably fitted 
land adapted to engage the nut of a tire-bolt. A shaft 
is connected with the other gear-wheel and a lever is ful- 
crumed on the post of the adjustable slide and carries 
a tool adapted to engage the slot in the head of the bolt. 
WOOD-TURNING LATHE.—Netson R. Sprineer, 
Dixfield, Me. The lathe forming the subject of this 
invention is provided with a movable carriage with which 
a lever is connected. A toothed bar is adapted to be en- 
gaged by the lever to move the carriage forward a prede- 
termined distance. A cutter-head controlled by means 
of the lever moves in the carriage and is adapted to face 
off the end of the atick. On the carriage a cutter is 
fixed for tarning the end of the stick round before facing 


|} it. The machine is especially adapted to the turning of 
| checkers. 


MERRY-GO-ROUND. — Wriu1am Herrvers, New 
York city. Thie merry-go-round comprises principally 
arevoluble frame having ite axis inclined from a ver- 
tical plane, and a flexible platform supported freely from 
the frame to permit the sections thereof to assume a hor- 





be | screw-shaft, 


to the gong, and is | 








izontal position by gravity. When the frame revolves 
then the hobby-horses or other devices always stand im a 
horizontal position, so that, when the machine is in mo- 
tion, the hobby-horses incline toward the platform. Thus 
the rider, carried by one of the hobby-horses, is always in 
a level position, with a changing floor or platform, so 
that a spectator gains the impression that the hobby- 


| horse with ite rider is moving or rocking. 


FRUIT-JUICE EXTRACTOR.—Geores N. GuTurie, 
Gallatin, Tenn. The apparatus patented by this inventor 
is adapted to extract the juice of fruit and comprises a 
casing, a perforated cylinder having cutters for reducing 


tumbler-carriers may be | the fruit to pomace and mounted to rotate in the casing, 


a screw-shaft extended through the cylinder, and a 
presser-plate in the cylinder adapted to be moved by the 
This machine may be made of any size 
and will be found useful for household purposes when it 
is desired to make a small amount of fresh cider and the 
like. 


Miscellaneous Inventions, 

METHOD OF AND MEANS FOR DELIVERING 
PNEUMATICALLY-CONVEYED GRAIN.— Frepertc 
E. Dvuckuam, London, England. In conveying grain 
pneumatically, the grain flows in a somewhat attenuated 
stream suspended in a current of air of such high pres- 
sure that the air and grain travel at a great velocity. 
The result is that it is well-nigh impossible to Ceposit 
the grain in any particular spot if it is projected from 
the discharge pipe at a high velocity. In the present in- 
vention, this objection is overcome by changing the di- 
rection of the grain just before it emerges, whereby its 
high velocity is destroyed. Before the air current can 
overcome the inertia‘of the grain and again impart to it 
ite initial high velocity, the air will have become dis- 
persed in the surrounding atmosphere, while the grain, 
freed from the propulsive action of the air, masses in a 
thick stream and flows out slowly, so that it may be de- 
posited wherever desired. 

DERAILING-DEVICE. — Davip ANDERSON and 
Davip Bevan, Delphos, 0. This device consixte of a 
base adapted to be fastened to a railroad tie, to which 
base a flange is pivotally connected, having its free end 
formed with a trough arranged to fit down over the head 
of the rail. The flange is formed with a diagonal groove 
commencing at one end at the inside of the trough and 
below the upper wall thereof and extending over the 
trough to its outside. An abutment follows the line of 
the groove on the inside thereof, the apper edge of the 
abutment being considerably above the upper surface of 
the free end of the flange above the trough. 

SACK-HOLDER.—Monrty A. Lyon, Wisdom, Mont. 
The device provided by this inventor 
standard having a central support and side members be- 
tween which the support is located, and a holder con- 
sisting of a band adapted to engage a sack or the like at 
the mouth and engaging the side members of the stand- 
ard, the holder being provided with a hook adapted to 
engage the support. The hook can be readily disen- 
gaged whenever desired, to permit the sack to be shaken, 
after which operation the hook can be again con- 
veniently attached to the support and the filling com- 
pleted. 

WRENCH.—Cuar.es 8S. Metcaure, Silver City, New 
Mexico, To provide a wrench which will grip either 
round or polygonal bodies with equal firmness is the 
purpose of this invention. The shank of the wrench is 
provided with a fixed jaw and carries an adjustable 
traveler. A movable jaw is fitted upon the shank and 
pivotally mounted at ite hee! upon the traveler. A lever 
is interposed between the front of the movable jaw and 
the traveler and fulcrumed on the latter, the lever having 
a cam-surface in engagement with the movable jaw at 
the front thereof. 

DISCHARGE-VALVE FOR ASH-PITS. — Joszrn 
Sepimarver, New York city. This invention is an im- 
provement upon a device of a similar nature for which a 
patent was granted to the same inventor. The chute is 


provided with hinged wings. A sliding hinge-bolt is 





comprises a | 





also provided, having above its axis a sleeve with 
a wedge-shaped end adapted to engage the upper 
surface of the wings to lower or open them. Another 
sleeve is secured to the bolt below its axis and is pro- 
vided with a wedge-shaped end adapted to engage the 
lower surface of the wings to raise or close them. 

COIN-CHUTE.- Cartes J. Taytor, Shelbyville, 
Ill. The chute devised by this inventor is designed more 
especially to be used in connection with telephone pay- 
stations. In one side of the casing of the chute are 
fixed stops one above the other and insulated from one 
another. A vertically-moving plate is located at the 
opposite side of the casing and is provided with two 
stops, one above the other. The two lower stops are in 
an electric circuit designed to be closed by a coin en- 
gaging with the lower stops. The telephone-lever has 
connection with the movable plate. The movable stops 
are so related to the fixed stops that when the tele- 
phone lever is held downward the two upper stops will 
retain the coin; when the lever is raised, the coin will 
be released from the upper stops and caught and held by 
the two lower stops until the lever is moved downwardly, 
releasing the coin from the lower stops. 

DISH-DRAINER.—Henry M. Tscuorr, Pickering- 
ton, O, This dish-drying tray has a leg to support its 
outer portion and has a fastening device or jaw capable 
of engaging the edge of a pan, whereby to sapport the 
inner portion of the tray and permit the dishes to drain 
into the pan and to dry upon the tray. 

TIRE-HOLDER. —Jonn PD. ArtKeNn, Northport 
N.Y. The purpose of this invention is to provide a 
device to support a tire above a blacksmith’s anvil so as 
to carry most of the weight thereof and permit ready 
manipulation. The support comprises a tube with a 
series of lateral pin-receiving holes, a bar slidable within 
the tube and having a side-extending hook upon its 
lower end, a spring attached to the upper end of the 
bar, and a pin adapted to pass through the holes in the 
tube and engage the upper end of the spring. 

ACETYLENE GAS-GENERATOR.—Geonree L, Ho- 
GAN, Baltimore, Md. This acetylene gas generator be- 
longs to that type in which an external tank, holding 
water, is combined with an inverted bell or buoyant gas- 
ometer dipping down into the water at its lower edge 
and containing a basket for the calcium carbid. The 
gasometer, on being raised out of the water by the pres- 
sure of the gas. carries the carbid out of contact with 
the water and thus stops further generation until the 
gas already generated has been consumed. The present 
invention adapts this form of generator for use as a street- 
lamp and for other large lamps. 

TOBACCO PIPE—Tuomas McE. Grix, Mexico, Mo. 
This invention seeks to do away with the varnish and 
filling or other polished finish commonly used on cob and 
wood pipes, which varnish often destroys the desir- 
able qualities of a pipe To secure a fine external 
finish and shape which will permit the thorough cleaning 
and ready renews! of the bowl or lining of the pipe, 
which will at the same time form an air-chamber sur- 
rounding the living to prevent the exterior of the pipe 
from being overheated and which will permit the conve- 
nient adjustment of the casing to take op shrinkage from 
time to time as may be desired, the pipe forming the 
subject of the present invention has been devised. The 
inventor also secures such results by a special constrac- 
tion of casing which serves to form an ornamental exte- 
rior and which strengthens the material. 


Designs. 

COMBINATION GARMENT.—Jacos H. Fietscu, 
New York city. This garment is a combination coat and 
waistcoat, and constitutes a desirable sporting costume. 
To the flaps of a coat waistcoat flape are secured, which, 
when buttoned, present the appearance of a waistcoat 
beneath a coat. 

Norse.—Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 
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OCTOBER 15, 1898.] 


NEW BOOKS, ETC. 


WIRELESS TELEGRAPHY POPULARLY 
EXPLAINED. By Richard Kerr. 
With preface by W. H. Preece. New 








York: Imported by Charles Serib- 
ner’s Sons, 1898. Pp. 111. Price 75 
cents, 


In the last two years considerable interest has been 
manifested in wireless telegraphy,'and, so far as we know, 
this is the first book upon the subject. The experiments 
of James B. Lindsay, Mr. Preece, Marconi, and Dr. Lodge 
are given concisely, but the book is confeasedly intended 
for popular use. 


HANDBUCH DER BAUSTOFFLEBRE. Bear- 
beitet von Richard Kriiger. Two 
volumes with 443 _ illustrations. 
Vienna: A. Hartleben. Large octa- 
vo. Pp. 887. Price, paper $8. 

Within the last fifteen years artificial building mate- 
rials have become so numerous and have found so wide 
an application that a book in which they are discussed 
in detail should be welcomed. In the work now lying 
before us, the author, besides describing the natural ma- 
terials used in building, such as stone, wood, and the 
like, also treats of those important artificial substances 
now so generally employed. In describing the various 
building stones and woods, the author has made use of 
his own experience and of the tests made by the German 
government at its various experiment stations, The 
book is divided into three sections. In the first section, 
the natural and artificial stones, the earths and metals 
are discussed, The second section treats of the various 
mortars, aspbaltum, and cement. The third section deals 
with the making and use of glass, resin, tar, paints, var- 
nishes, caoutchouc, guttapercha, oiled cloths, asbestos 
fabrics, carpets, ropes, hemp, and moss. In order to fa- 
cilitate the use of his work, the author has compiled an 
exhaustive index of the subjects discussed. The book 
will be a desirable acquisition to the libraries of architects, 
engineers, and manufacturers of building materials, 


BUILDING CONSTRUCTION AND SUPERIN- 
TENDENCE. By F. E. Kidder. Part 
If. Carpenter’s Work. New York: 
William T. Comstock. 1898. Pp. 
544. 524 illustrations. 8vo, cloth. 
Price $4. 

Mr. Kidder has long been known to the manufacturing 
profession through his “* Architect's and Builder's Pocket- 
book,” and in the present volume he deals with the 
materials employed by the carpenter and joiner, more 
especially with the details of all forms of wooden con- 
struction, from the rough framing of wooden buildings 
to nicely finished cabinet wood, The work is in every 
sense what may be called a practical one, while at the 
same time the reasons for, and advantages of better sys- 
tems of construction are intelligently pointed out, and 
also the defects of cheaper and more common forms, 
The book will not only be of value to the carpenter, but 
will be simply invaluable to the architect. With the aid 
of clear sections of windows, doors, etc., the architect 
will not have to spend much time thinking out the 
proper arrangement of stops, stiles, etc. He will only 
have to refer to this book to fivd a large scale section 
which will give him just the information he wants with 
the dimensions lettered upon it. Hardware of all kinds 
is described, and the proper method of applying it is 
shown. It is one of the most valuable books which ever 
appeared on the subject in this country and we have no 
hesitation in recommending it, 


THE AMERICAN STREET RAILWAY DrI- 
RECTORY AND BUYERS’ MANUAL, 
New York and Chicago: E. 
Powers. 1898. Published quarterly. 
Price $3 per annuin. 

This directory contains a complete list of electric, ca- 
ble, horse and elevated railways in the United States, 








with the capital, bonds, names of the officials, mileage, 
gage of the track, number of cars, power plant, names of | 
the makers of the generators, engines and boilers, etc. | 
It also contains some valuable statistics of the worth, 
mileage, capitalization, and car equipment of street rail- 
ways in the United States, from which we find that there 
are at present 909 electric roads out of the 1,074 roads | 
which exist in the United States. In other words, there 
are at present over eight times as many electric roads as 
horse roads, and only twenty-one cable roads are now in 
operation in the entire country. The capital stock of 
these 1,074 roads ameunts to $975,625,827, and the bonds 
amounts to $1,527,970,220, the total mileage 16,466°78, and 
there are 48,209 cars in use. 


Poor’s MANUAL OF THE RAILROADS OF 


THE UNITED STATES FOR 1898. 
Thirty-first Annual Number. New 
York: H. H Poor. 1898. 


8vo. Pp. 1,600. 70 maps. Price $7.50. 


Poor's Manuul is always a welcome visitor, It is sim- 
ply invaluable to all who are engaged in any part of the 


} [See note at end of list about copies of these patents.) 





railroad world. All who are in any way interested m 
securities will find the book indispensable. Each rail- 
road is taken up in turn. The mileage of all main lines, 
branch, and leased roads are then given, and in the case 
of leased lines the annual charge is given. Then comes 
the history of the road, a detailed account of its rolling 
stock, floating equipment, operations for the year, capi- 
tal stock, bonds, equipment trusts, etc. Then comes full | 
information regarding leased roads, From this it will be 
seen that the book contains information of such 4 wide 
range that it is simply invaluable to all who are interested 
in aay way in railroads, The total mileage of railroads 
of the United States at the end of 1897 was 179.692°57 
miles. The total length of track was 236,911°52 miles. 
There were also 35,810 locomotive engines, 25,275 passen- 
ger cars, 4,133 mail cars, ete., and 1,229,335 freight cars. 
Total liabilities of the various roads amounted to $11,- 
631,711,740. ‘The number of passengers carried was 504,- 
106,525, and 788,385,448 tons of freight were moved. There 
are a ynmber of pages with just such statistics which are 
of importance from an economic point of view, In addie 
tion to steam roads, street railways, and miscellaneous 
corporations, there is also a department of State and 
municipal indebtedness. The book is well printed and 
contain: « perfect mine of information, 
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(7509) X. asks: If a pendulum were hung 
on a frictionless pivot and placed in a perfect vacuum, 
would it continue to swing forever, if once set in motion? 
A. We do not know the anewer to this question. There 
never was a pendulum hung on a frictionless pivot, nor | 
was there ever a perfect vacuum produced, and even if | 
both these conditions were met, there has not been a | 
forever in which to see if the pendulum might not, some- | 
how, after all, stop. All the light which can be thrown | 
on this problem comes from Newton's first law regarding | 
inertia, which is to be found in every text book of phys- 
ics. We should prefer to devote our time and space to | 
real questions. 
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Meas zu rents ide eedle or hand | i 
| “for electrical, E Weiton eeecigentanii se We make guns, re-bore, re-stock, CABINET OPEN. low gradual cooling. 
Meat tenderer, Milne & Mo 611,789 repair—in fact, alter a gun to suit Prices $6.00, $7.50, $12.50 
Metal b +. = achine for str sighie ning and cool- 1 the owner, and guarantee satisfac- 
ing, R. Lundy ‘ 611,604 tion. Write fi ices. a 
= PERFORA Metal « LN ~ and roller, Beaty & Mazzei........... ed = ate Sor prices OTHER MAKES PRS 
Meter. See Electric meter. Gas meter. 
LARGEST MANUFACTURERS Metering system, multiple rate, 4 ; ee ng | a besaaat neem bernt co. | nous, be, Becsived by 
j ®) Moistener and sealer, envelope, B *letcher.. ' wiginatorso to ichigan Ave, oP , agp 
N THE WORLD OF Moistener and sealer, envelope, H. A. Thexton.. 611, the Catalogue Business cor. Madison St. Chicago oes See & Sees yar 
Moistener for gummed surfaces, G. 8. Hill .-» & | . 2 os - ~- = \¢ OtD with a hoop & Pp an 
E Fi ALS Motion, device for converting reciproc ~atory into ams | MENTION THIS PUBLICATION WHEN WRITING a bottom. 
wetary. A. DB. POP... 0.50. ccvccscssscapegsoess “ 000-0-000-0000-00-0-00-00 The ROBINSON CABINET 
eaticet Md LOT NETO RR) M1)", ens for transmitting J. BBA. cxamination. With face 
siete I see Pneumatic motor. Sewing machine steamer if desired. 
JUST WHAT EVERY YOUNG ELECTRICIAN WANTS! | motor. Water motor We guarantee it. 
Mowing machines, bar lifting mechanism for, C. ‘ Good scalars end commission 
Ss. Sh , 511.978 OUG Sale b. SSI¢ 
~ THE MODEL Mowing machines, finger bar for, &. M. Clark 611.983 | Ing books. "He uth and Beans 
Yi at Lal wa 





[We know.iftheAmerican | aA , “Power of Heat,’ 
ae Obits ever really awak- | ney 


ens to the real importance ROBINSON THER- 
ill 





DYNAMO-MOTOR Musical instrument. V. Maggio. aes 612,005 | 
e | Nest, hen’s, M.S. Barnes aece GIL.SS4 | 

Net, traw!, J. W. Pearson ° cooce-os GILG 
Will Decompose Wa Nipple forming machine, A. I. Jacobs........... 611,654 
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ter. Do Electro Plat- | Nut lock, B. J. Gillies Cocccccccccoes 611,838 of distilled water, we wil 
ine “pennant see oes. oe ae seeeeeeeten tenes yd have to enlarge our factory MAL BATH CO. 
—e ut loc *arke coccccccccescocccoccces GEEeee > » re: 
ent Lamps, Run | Nut lock, N. Ratchford acetate II! 611976 Tater, of wkter | 717 Jefferson St., TOLEDO,O. not ouRS. 
Machinery, ete. Nut lock, B. B. Smith 611,847 stills exclusively in the 
Ore tailings, process of and apparatus for treat- , ' world. Theonly absolutely 
ELECTRICAL APPARATUS CO,, - ELBRIDGE, N h. ing, J. Pools : - 611,985 pure water, aerated with rintin ress 
Overlay and making it, 8. E. Dittman..... . 611,681 sterilized air, is made by *, 
Oven, domestic, 8. A. Hazlewood «eee 611,684 
grececooovovevoocoooosooooes Oven door, hadwick & Clarke. 3 “ - 61.70 Th sitar Still _ Prints your pwn cards, labels, ete. 
*adloe rm ' anley : sees 382 . Sa ~ ‘ 
PLUMB- mm. Soe Roasting pan. 7 2 : € itary newspaper, $18 Everything easy by 


printed rules sent. Catalogue {y 
, stamp. KELSEY & COM MPAN N 
y Factory 4, MERIDEN, CON CTICt x 


OVER A MILLION 


ns hatched in our incubators 
last season. Our 148-page illustrated 





2 > Pan. See 
ERS ° Paper hanging : e, P.R R ross eves 611,895 
S LEVEL. 9) pon‘or'be rator, M.S Fill ~ocaienieal 
An sedjustable incline Level, a fixed Level, @ if P y . 

@ anda Plumb Shows incline by ds, or less, to? @ | Photometer, A. Gartley 

@ in. to the foot A longitudinal groove in seat of @ Pigeon trap, E. D. Fulford 

e frame adapts it to rest on pipe or shaft. P rice lb @ | Pile, F. Hennebique 

$ in with plain glase S 0: with ground glase, 6.0 $ Pipes, treating metal, R. & J. W Garland 


Pure copper, lined with 
block tin, and indestruc- 
tible. It fits any stove, 
and is as easily managed 
as a tea-kettle. 


Twelve Styles— Double Capacity—Same Price 
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, as Ree ia™ “ Ty og {te ey *@ hee = bas ions, automatic key adjustment | Only Still Recognized by U. S. Government catalogue contains description and 
Ox no ase. U.: sieenees a ertiliser distributer: combined seed, Write for booklets containing letters from prominent srices of the most perfect e 
4st vt BD IE tS Prt _ ne bankers, physicians and pastors from every State in atchers and Brocders made. 
| , ee the Union and several foreign countries. Mailed on receipt of 6c. in stamps. 
Planter, corr pur cece Better send for 8 at once. 


THE CUPRIGRAPH CO., 138 N. Green S8t., Chicago | E 2 UBATOR CO., Box 75, Des Moines, ta. 





Pole tip, carr 4 ye Glassf: rd ee S — 
Prairie burne - and extinguishe r. J. Sindelar . Sie | 


ane pot AS i icnnmnanums aoa ees Dew “Cold” Process of Galvanizing. 


le pe BD ccmuatimvse Few eageland 
, ~ 5 2 amet 


Soap press. Stamping or pun hing press 





Pressure ease r “it mson by 657 lin use for more than two years with best and absolutely satisfactory results. Articles that cannot be galvanized 
Ricca aN ne Tg Ban a TSE 61 . by any other process, such as screws, nuts, cutting instruments, tools of every description, springs. locks, artistic 

FEARS, NO LEVERS Propelling mechanism, W Dickinson . 611,679 | metal articles, can be galvanized in a superior manner by this process. The multitude of articles that can be gal- 
0 DS GASOLINE, ENGINE WORKS. dU LANSING MICH Pr wtegs. 690 ed varying mec chanism for, G. Smet- 611.948 | vanized is without limit. Uniformly smooth surface is preserved, thickness of coating can be regulated, saving of 


~ Pumps, chamber for, C. Steier 611,823 | spelter about 80 , besides many other advantages. We grant licenses for territory, also shop rights on royalty basis. 


tace track for dogs. M. W alsh..... aia 611,896 | g@" AGENTS | es 
Wanted by Purchase i:**,:¢:. cn waxiep. U, §, Electro Galvanizing Co., 348 Broadway, New York. 








Rail groove cleaner, girder, L. F. Me 611,921 
or otherwise, SOLE ¢ ON ROL o f mechanical com- | Railway conduit and trolley, electric, . J. H. Rob- a) ome 
mercial Patents for Bure st be absolutely gen- ertson eee 611,82 == 
uine. Advertiser ready to ym 4-1. Full partic- | Railway, electric. J. B. Entz . ... 611,778 ROCK DRILLS NORWALK PATTERNano huae ole} 
alars to H. STEV ENSON, Box 775, New York. Railway operating mechanism, street, ( w SIGNERS & MAKERS 0 AT TERN 









Roberts . 611 819 
pamwas ralt joie. OB Oe bissssuas - Sia AIR COMPRESSORS 


| 
our NOR WAL re CONN 
Frontier @s.i. Engines , WM Dina i =e 
The Frontier Tandem. Two ee ee ee Gls | SIMPLEST, MOST EFFICIENT and DURABLE. | 
| 


4898 EDITION 
gylingers. ‘The Frontier Vertical Railway switch, W. Preston 61184 | 
W on a 6 ¢ hene “t.. Detroit Railway system, surface contact, W. B. Potter 611 Lad RAND DRILL CO. OF 
—, ° Reel. See Hose reel 


Mict ARYAN Co., Eastern 3 : 
a SF Times Bidg., N. ¥ Reflector, P. C. Larsen . 611,863 


Refrigerating and delivery apparatus, milk, D.C naan | | Send for Catalogue 100 Broadway, New York. 
beats d. Ste se Standiford P . 611,658 | EE neem» thet Etcetera 
suis = <> pb ny eng Horse | refrigerator door fastening, B. A. Stevens. ..-.... 611,743 | ————_— 
> TE "4 Kegulator. See Fluid pressure regulator. ‘“ 
WEBSTER 2¢ actual horse power | Roadbed construction, J. H. Robertson. .. 611 | NEW STANDARD” BATT e 


GAS ENGINE Roasting pan, self-basting, 8, W. Akins ; 611.94 Adopted as “ Standard” by U. 8. Gov’t. 
Kolling machine, tube, F. Deming ees -. 611,609 


Imitated but not equaled. Manufactured | 
| 

















r $150, less 10¢ discovnt for cash. | Rolling machinery, metal, W. J. Bradley 611,608 specially for Medical Apparatus, Dental Sur- By GEO. M. HOPKINS. 
Built on interchangeable p! an Built Rolling railway carriage wheels, apparatus for ery, Gas Engine Lighting, Gasoline Launches 
{ best mater Made in sof 100 Roberts & Davis : ow s, House Bells. ta ~ Alarms and 
thererore We cat make the price Box- | Roofing, metallic, L. A. Hawiey LL OPEN CIRCL ORK. 20th Edition Revised and Enlarged. 


ment, weight 80 pounds Rotary engine, J. W. Miner 


~y + No. 2 sent anywhere at 3! PAL. Money 
Made for Gas or Gaso:ine Aleo Hori- Roundabout and elevator, combined, H. Engel c 


back if not satisfactor ° 
Manufacturer, 2594¢ 4 St., New ye 914 Pages, 820 Illustrations. 





ntal Engines, 4 to 3% borse power Rubber dam clamp, J. Wittkowski 
rr UN ’ . ial Cat wue. Sash fastener, D. Gardner SEO 
. : gerne Saw guard, circular, E. Williams For 21 Years we have been building the | Price $4.00 in cloth; $5.00 in half morocco, postpaid 


WEBSTER MFG. CO., 1074 West 15th St.. CHICAGO ooy Sor and jointer J. F. Skersick 
Eastern Branch, 38-D Dey Street, New York City ne ha ye oy Lt. B. Clark 





* CALDWELL CYPRESS TANKS 





| Tus is a book full 


Screen wee Paper pulo screen. Window screen 7 A ' 
NO FIRE, SMOKE, OR HEAT. ABSOLUTELY SAFE | Screw. jack. T. Coughlan 611.832 | eer exer Lan go _ tot durable known. | of interest and value 
| Seal, E. J ‘irs oks 611,889 W. Ec aie Li CO., for Teachers, Stu- 
| Seal lock, A. T. Sansbury 611,546 | 917 Fast Main street, " Loursvitté KY. | dents, and others 





Seat. See School seat | who desire to impart 


Seat cover, outdoor, W. English , 611.617 | - apa’ 
Seeding machine, G. L. Roby 611 650 | or obtain a practical 
Separator. See Pea or bean separator 2 | Rnowledge of Phys- 










































a ] 
Sewing machine, J. A. Brautigam 611,768 . lies. This splendid 
Sewing machine, J. B. Dobyne 611.896 | For Turning Axe, Adze, Pick,; work gives young 
Sewing machine motor, Naab & Grant 11.928 Sledge, Hatchet, Hammer, Au-'| ong old something 
Shades, etc.. hanger for, Berger & Herr nt 3 ger, File, Knife and Chisel Han- worthy of thought. > 
, Atte Shaft device, flexible, A.G. & E. W 11.1105 dies, Whiffetrees, Yokes, Spokes, f+ has influenced 
$200 and up. Send 5 stamps for Catalogue. Sharpener pnite, W.A — O11 AB Porch Spindles, Stair Balusters, thousands of men in 
e 1 Sheet metal cutting machine, D. A. Kit ‘ ¢ uM , M 
Truscott Boat Mig. Co., Drawer 9, St. Joseph, Mich. Ships’ ~~ npparates for cleaning. W. 2.1 Table and Chair Legs and other the choice of acareer. 
man Ue Patented. irregular work. It will give anyone, 
Shoe attac ment, R M Hayward on &@™ Send for Circular A.’ young or old, infor- 
Shoe nailing machines, shoe holdin, 7 “ —s 
A. Casgrain ; 1 The Ober | Lathe Co., Chagrin Falls, O., U.S. A. mation that ae f 
Shoe, ventilated, G. Bruck ls “ 
Shoes, machirle for setting or securing buttons if you want the best CHUCKS, buy Westcott’s | bend the great im- 
‘ Fanner 7 Little Giant Double Gri rovements of the 
- ght feed lubricator, C. C. Wakefield. 11ee x Drill Chucks, Little “Giant day. Itfu rnishes : , 
=enal apparatus, H. G. Leopold... ... 611,688 3 suggestions for hours of instructive recreation 
Drili Chucks gge 
The Latest __—..m. Suwnaling, J. P. Colem an. ja ciensrons ee Bei: 618M } 4 Improved ; 
Skirt gores, instrument for laying ou *, Fo ’ ~ | 
Moving Picture Machine Wr, ei1.ees Oneida Drill Send for large Mlustrated Circular 
Calcium or Electric Light, or can be Slotting machine, automatic, A. C. Campbell im Gil. fi | and complete Table of Contents. 
to any lantern. Onty 835.00. Soap press, R outer? we Wises" pussee rt = | 
. only 5 ibs Lantern Stides of Spinning mule, self-acting on ° 611,816 | 
Cuba. the Philippines, Hawaii, Porto Ri Spring. See Doorspring. Watchcase spring. | rec | MUNN & Co., Pustisners, 
o Army Camp Views, Illus. National Stamp for crushing ores, etc.. D. Embleton. . en. 615 | Lathe Chucks, Plain Universal Lathe 
Sevres Send: for bargiin list of Machines, Stamp, hand, E. 1, Murray ’ dete 61 $26 | Chucks, Independent Lathe Chucks. M | Office of the SCIENTIFIC AMERICAN, | 
iva, Stereopticons and Supplies, Stamping or punching a W. R. Jenkins....... 612,001 | Westcott Chuck Co., Oneida, N. Y.. .® A. 
Gra; h and Recor Stand. See Bicycle stanc “ Ask for catalogue in English, Fre ach. Spanish or German. | 
wi IAMS, ‘BROWN, & EARLE, Stand, W. G. Koelle 611,754 FIRST PRIZE AT COL UMBIAN EXPOSITION, 198. 361 BROADWAY, NEW YORK. 
920 Chestnut St Philadelphia, Pa Station indicator and advertising device, Ga. W. 11.940 | 4 
7 —s Reynolds et al 6 ve 








a Pay Sure 


Send us ee address and we will wpa ou how to make $3a 
day absolutely sure; we furnish the walks and teach you free; 
you work in the locality where youlive. Send us your address ad a 
and we will explain the business fully; remember we guaran- 
tee a clear profit of $3 for every day’s ‘work; absolute y sure; 
writeatonce. ROYAL MF MPG. CO., Box 415, Detroit, Mich. 







Steam boiler, water tube. H. Workman... 611,952, 611.93 | 
~~ THE BERKEFELD FILTER Stone. composition for artificial, C. Frenchel...... tg] 
a ine Stool, piano. W. T. Brown we 611,89 
4 ' i ora Pk we Stopper _ See Barrel or keg stopper. an 
‘ holera bacilli rom the | stove, W. J. Keep ; - ama 
wate ested and recommended ~~ combination cooking and heating, 5 611.988 | 
: SF = -- “ uinn pes BL, 
rorid. Th man ‘ ~ favention inthe fil Stove, heating, E. G. Germer ococescceses bye 
mg km egg wn vanra. stove. laundry, 8. Palmer naamebacee. : Ge 
te ——— — — ‘ ~4 fh, Be Straightening machine, R. W Landy .. + GTLOM 
~ ; ding to the sises. Kasily straining wheel for liquids, C. 8. Wheelwright... 611.879 
- yLnders sterilized by Stuffing box, self-adjusting, C. 8. Keeler... ....... 612,003 
, . , Send for circularsto “Witch. See Electric time switch. Railway 
BER LD FILTER CO., . switch 
4 Cedar Street, New York. | (Continued on page 256) 
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Can I Become an Electrical Engineer ? 


For ~- Free, handsomely illustrated book entitled 
**Can I Become an Electrical Engineer ?” address 


Endorsed by Every Prominent Electrical Engineer. 


(Conducted under the auspices of 
“Tae ELECTRICAL ENGINEER”), 


The Electrical Engineer Institute of Correspondence Instruction, Dept. A, 
120-122 LIBERTY STREET, NEW YORK, U. S. / 








f adver- 
Electrotypes and Engraving tiscrsmace 
to order; also for inventors from patent drawings. Our 


pocenes ‘IDEAL ” for metal backs, and “ TWIN BAsrs” 
or movable tops, have no equal for profitable service. 
rite, for information wanted, to WM. T. B NUM 


& CU., Electrotypers and Printers, NhW HAVEN, CONN. 


Buy Telephones 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our — 

tee and instruments are beth goo 
WESTERN TELEPHONE CONSTRUCTION. co. 

250-254 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in in the United States. 


CALCIUM CARBIDE 


Export trade and Eastern States supplied. 
E, Aug. Neresheimer, 35 Nassau St., New York 











‘‘American-Hunnings”’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in_ successful! operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
single line or metallic circuit and number of 
telephones to be aoe ononeline. {@ "Send 
for catalogue “S. 

AMERICAN ELECTRIC TELEPHONE CO., 

173 South Canal St., Chicago, IlI. 





Ai 6 -t pent No. 605,692. Patent Cowl, 
adepted by all the leading Architects 
and Builders in Great Britain and other European 
Countries. Thousands in use. 


Easily and Pe 
Benatoctered, Every day sale. Address EM 
BRESLAUER, Bex 773, New York. 


LLS 
i TELEPHONES: 


SUPPLIES 


PART 


“ELECTRICAL 


STAM CTRIGCo, 9, 
panos MiaNys NUS EES NUS.CONR. 





ELECTRO MOTOR, SIMPLE, HOW TO 
make.—By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to as-ist- 
ing amateurs to make a motor which might be driven 

with advantage by a current derived from a battery, and 
which would have sufficient pewer to operate a foot 
lathe or any machive requiring not over one Man pow- 
er. With il figures. Contained in SCIENTIVIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 


Flat Metallic Belt Lacig 


ECONOMICAL, 
EASY, 
EFFICIENT. 








OUTSIDE 







< 








CIRCULARS AND 
SampPces FREE. 


THE MALIN & CO., Cleveland, 0. 







SAVES MONEY! 


Lackawanna Cylinder Lubricator Prese’ 
Steam Pipes and Joints. Adopted by the larnest 
plants in the country. Saves its cost in ei 
over any other device. Write for Catal. Lackawan- 
na Lubricating Co., 1216 Capouse Av., Scranton, Pa. 


50 SIMPLE a CHILD CAN USE THEM. 


SAVES OIL! 








SUNART PHOTO cos 5 Aal 





AMERICAN PATEN’ Ts. — AN UNTER- 


esting and valuable table showing the number of patents 
ranted for the various subjects upon which petitions 
ave been filed from the beginning down to December 
31, 18%. Contained in SCIENTIFIC AMERICAN SuUP- 
PLEMENT, No. 100%. Price 10 cents. To be had at 
this office a1 office and from all newsdeslers. 


N. Y. CAMERA EXCHANGE. 


50< Saved on all makes of Cameras 
Headquarters for Buying, Selling 
and Exchanging Cameras or Lenses. 
Large assortment aiways on hand. 
Developing, Printing, etc. 
Photo supplies of every description 
at lowest prices. 
[2 Send 2c. stamp for bargain 
list. Address 
N.Y. CAMERA EXCHANGE, 43 Fulton in St., NI NEW YORK YORK 


The Yankee DRILL GRINDER |. 


for grinding both Twist and Flat Drills, 

Grinds all sized drills from 4 to 2% in. Can 

be set for any size in a few seconds. Gives 

any desired clearance. Fully guaranteed. 

*“Can’t Grind Wrong.” Catalog free. 
G. T. EAMES COMPANY, 

250 Asylum Ave. he _Kalamazoo, | Mich. 


KENN EY FLUSHOM ETER. 


A new device which dispenses with 
overhead tanks in bathrooms and lava- 
tories. Econemical Healthy ond 
Durable. 


San 
q ers and Plumbers should examine I 
onary emences. Exhibition open 
iow. t@™ Catalogue 
THE KENNEY CO.. 72-74 Trinity Place, NEW V YORK. 


CLUTCH PULLEYS. 


OAD MOTOR ENG NES.WHEE & TIRES 











EXPER IMENTA AR VV e 








611,869 


Switch apparatus, automatic, A. Schlatter 

Switching and telephone system, automatic, L 
G. Nilson 

Tabies, revoiving centerpiece for Gains. W.H 
Pease 

Telegraph key, F. E. Lewis 

Thermal expansion engine, G. A. Mareonnett 

Thill or pole coupling, vehicie, W. L. Umstead 

Thill or tongue coupling for vebicles, J. M. Day.. 

Thrashing machine, Hall & Heilman 

. . railway, Hodgins & Young 

: K. 8S. Thomas 

Tilting gate, E. C. Compher 

Tire and wheel, bicycle, R. H 

‘Tire, pneumatic, Y. Western 

Tire setting machine, C. Mathisen 





Southall 





Tires, tool for repairing or umatic, 

Tool, combination, J. W. Ne wbrough 

Tool head, W. R. Jenkins. 

Top, .c—~ G. A. Sablender 

Toy Briggs 

Toy aa A. B. Greene 

Trace fastener, W. T. Parsons 

Traction engine, C. L. & R. A. Schultz 

Translating devices, method of and me ans for 
controlling energy delivered to, H. W. Leon 
ard ° 

Trap. See Animaltrap. Pigeon trap. 

Tree moving apparatus, E. & H. Hicks. 

Tricycle, hand and chain operated, F. Arnold 

lrolley ear, H. Geisenhoner 

Trouse rs rack, R. Norris 

's leg stretcher, 

 Reown & Burns : 

Truck. brick drying, O. Howl 

Truck, grain, Doty & Dollahan 


E. R.Meeker 
i 





P. D. Haisey .. GIS | 
| 





» GLLSH8 





Trunk protector, L. F. Snapp 

Tub. tee Bath and wash tub 

Tufting machine, H. J. Sonder 611,849 

Valve, J. L. Cook 611,994 

kA alve, faucet, F. F. Field 611,781 
valve, plug, H. A. Freeman 511,899 


‘ aults, aoe aratus for ascertaining te mpe rature 
of, Pehl & Markel 

Veloc 1. - gear case, Tilby & Blac kimore 

Velocipede, railway, J. Donovan 


Vessels. apparatus for floating strande d. S. Lake. 611.636 


Washboiler. L. Anderson 611,804 
Washing machine, 8. M. Musgrave 611,701 
Watchcase spring, W. Arthur -- eee O11,748 
Water motor, W. Turner 611.874 
Water wheel, J. D. Campbell 611,769 | 
Weather strip and door check. combined, N. F. 

Cave 5 aa 611,676 
Wheel. See Water wheel 


W hiffietree connection, G. Heon seveee 

wee machine, thread, T. Hansen... 
Window screen, E. KE. Monroe 

Winning mechanism, coal, F. H. Heise 

ire, loom for weaving, D. 8. Birrell 

Wire stretcher, Thorp & eddy 

Wire winding machine, E. 8. Morkre 

Wireworking machines, automatic se: mee han- 





ism for, H. T. Jenkins 612,000 
Wrench, D. A. Chene y 611,771 
Zine and copper ores, treatment of, W. J. Koeh- 

DEB. oc cccvccccesscrsccscesceccecososcesgsses 611,917 


DESIGNS 


Badge, D. M. J. Wall _ 

Car coupling knuckle, J. Timms 

Chest or bin, M. F. Brown 

Clock case or similar ous ie, P. Best 

Coffee pot, H. E. xp 

Curtain border, J g eres 

Electrical instrament case, W. A. 

Fabric, W. Keil 

Fasteners, socket 
Pringle 

Game board, L. D. Shears 

Grate attachment, G. R. mesemmaged 

Hammock, Ll. E. Palmer 

Heel, W. T. Summers 

Heel plate, . Lehman 

Label, H. H. Jacobus 

Mat, L. D. Parker ‘ 

Match box, J. J. B. Me Eirath. ° 

Nail files or similar articles, handie for, J 
bald os 

Plow point, F. Ziegler. 

Railway brace  D. Cater. . : 

Shade hanger bracket, Berger & Herrmann... 

Shipping vessel, G. A. Flaccus - 

Sifter. ash pan, F. H. Dreyer 

Spool or tube holder, G. W. King 

Sprocket wheel or gear, C. 8. Dikeman. 

Stove top, gasoline, C. A. Herr. 

Tape, J. B. Sidebotham 

Tool, garden, G. C. Pearson. 


Layman 





member for detachab le, "E 





Theo- 





TRADE MARKS. 


Carbons, electric light, Schiff, Jordan & C ompeny 
Cars, railway freight and passenger, Union Paci 
Railroad Cor aneny ‘ 
Cure for rheumatism. J. M. Hunnicutt 
Dyestuffs, Farbe ~ = FL. of Elberfeld C ‘ompany. 

Hooks and eyes, American Pin C ompany 

Knives, spoons, shaves, and shoe tools, 
Manufacturing Company 

Lozenges, perfumed, Searle & Hereth C: ompany. 

Medical preparations destructive of bacteria, C 
Patin pene 

Oil, kerosene, W. Sandover & © ompany 

Oil, sewing machine and bicycle Griggs. Cc Cooper & 
Company ° 

Paint, Carrara Paint Company..... 

Paper fabric, wrapping or packing paper, paper i 
terlinings and paper wearing apparel, Arkell & 
Smiths.. . 32,019 

Pile cure, vegetable powder, J. Bardenheier. 32,023 

Remedy for arthritis, rheumatism and like dis- 
eases, Chemische Fabrik Sulzbach Gesell- 
schaft mit Beschrankter Haftung 

Remedy for diseases of the blood and infectious 
diseases, certain, Chemische Fabrik Sulzbach 
Geselischaft mit Beschrankter Haftung... 32,021 

Remedy for stomach and blood diseases, C. K 
Newcomb... end 

Sauces for meats, J. C . Henderson Machine Motor 
and Manufacturing Company 32,028 

Washing machines, Whipple Brothers. . 32,035 | 


32,087 





Hyde pie 
3 








32,022 





LABELS. 


“Chief Engineer,” for cigars, American Litho- 
gra »hic Company 6,686 
“City Troop,” for cigars, ‘Americ an Lithiowrapiie * 
Cc ompany 6. 
“ Cream, ” for flour, Meek, F inger &C ‘ompan 
“ Garnothol,” for a bac tericide, F. Dodswort * Sous 
“Gloria Mundi, ‘One Aim,’ ‘One Goal,’ ” for cigars, 
American Lithographic Company.. 
“Gloria Mundi,” for cigars, American Lithographic | 
Si nd-onconne4 set teteoshsseenstensuaiiatibess - 6,685 





‘My C hoice,” for flour, Meek, Finger & mpany.. 6,688 | 
* Our Calia, for flour, Meek, Finger & C ompan 6,690 
“Our Crown,” for cigars, American Lithographic | 

Company 6,687 
wo Phillips’ Face Lotion,” for a medicine for skin | 
SN, Tin Ws SI Setinctnkxcmnueuddiens ances 6.692 | 


“Snow Drops,” for flour, Meek, Finger & Company. 6,689 | 


PRINTS. 


“ Sister in Chief,” for gms, Amana Lithographic 
Company 7 “y 








A printed copy of the specification and drawing a 
any patent in the toregoing list. or any patent in print | 
issued since 185. will be furnished from this office for 
10 cents. In ordering please state the name and ates 
of the patent desired, and remit to Munn & Co., 
Broadway, New York. Special rates will be given hess 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the a 
ging set provided they are ——, ata cost of 


_a5Pfa SESS: 


one licated the cost ody a little more. For foil 
dress unpn Broadway 
ork. Other freien patente may also be omained. 








For Amateurs and 
Professionals. 


Put up in powder form in 
gelatine tubes ready for 
im nediate use when 2 
a in water. Spec 
i for all kinds of 
on ‘plates, films, —— 
parencies, lan 4 
bromide and velox p. a 
snap shot or time expos- 
ure afterascientificstudy 
of their emulsions, Saves 
time,is rapid and control! able in action,wil! not spoil, 
does not stain the hands, dissolves easily and renders 
the nicest gradations in high lights and shadows. 
Every amateur cen obtain artistic results. Recom- 
mended by leading ¢-y plate manufacturers, photog- 
raphers, ete. Tubes ready for immediate use (make 
Noz.or 14 pt. best developer: 26 cents each. Idoz 
tubes pac ked in neat box $3.00. Pure TOLIDOL per 
poand $8.00, half pound $4.50, ounce @ cents. Sold by 
best dealers or sent post paid upon receipt of price In 
ordering tubes specify kind of plate or film ~~ wheth- 
er for snap shot or time exposure. Booklet free 
Haller-Kemper Co., Sole Agents, Atlas Block. Chicago. 


THE NE NEW BRISTOL COUNTER 























Registers an accurate account of work done on print- 
ing presses. grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial ae to order. §#~ Send for circular, 


% De RooT, Bristol, Cenn,, U. S. A. 


?8u JSE GRINDSTONES ? 


. we can suppiy you. Ali sizes 
mounted and unmounted, always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 7 Ask for catalogue 


~ The CLEV ELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 


VOLNEY W. MASON & Cco., 
Friction Pulleys, Clutches & Elevators | . 
PROVIDENCE R. lI. 


BONE MILLS for RAW BONES 


(F. Wilson Patent). Capacity 
from one-half ton to 40 tons. 
j WILSON BROS., Easton, Pa., U.S.A. 


\ PIERCE E VAPOR LAUNGHE 


$150 ano Up. 
STATIONARY —_ PUMPING ENGINES. 








Send for Catalogue Stating Size. 


PIERCE ENGINE COMPANY, 


| HELP WANTED. 


A Few Additional Apprentic es will be received by 
| R. Hoe & Co. inting Press Manufacturers, to leari 
' the Machinists’ Trade in its various branches. Attend- 
| ance at the firm’s evening school three evenings each 
week is expected. Apply personally or by letter 
R. HOE & CO., 04 Grand Street, New York 


MaRS Me ASST LDVENTORS: 
EYL, 181 ‘Madiso n St., CHICAGO, 


Foot ANP POW EE mS QTHES, PLANNERS 
DRILL PRESSES, L. SHEPARD, 
Ml & 7% Ww Cincinnati, O. 


One to 25 tons daily ca 
| icity’ Chailoner’s EM 


| MACHINES, C griies Engine o Brewer 
aud Bottlers’ Mach inery, VILTER 
Cee MIX 7. CO., 59 Clinton Street, Milws Ae, Wis 





Age = y Bw turer, od St. 








16.10 20 
eet 
14 Ft. FISHING LAUNCH. 


MAGICAL APPARATUS, :. large Catalogue. 


Small edition free MARTINKA & (0 w YORK. 


MOREL RIS 
NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Specia} Ma- 
cbinery. E. Konigsiow & Bro., 181 Seneca 8t.,Cleveland,0. 


ATA 
UNION MODEL WORKS 
193 CLARK CHIGAGO 


| 
| 
| 


| Manufacturers of Hardware Speciajties can buy valu- 
ante pho gn Complete Monwpoly of stable goods in 

S.and foreign countries. Address ©. G. Bennett, 2 
Parlin ‘St., Everett, Mass. 


{ » ¥ WR) a EE | 

omar, CSS Oh 

TYPE he big in’ ow te otra caes WORK. SMALL MACH | 
TORY STE 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIF/C AMERICAN SUPPLEMENT 11°23. 
Price 10 cents. For sale by Munn & Co. and all news. 
dealers. Send for 1897 catalogue. 


WORKS 100 NASSAU 5° im ¥ 





_|Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 on.45-51 Rose St.,N.¥ 


Cc BOX METAL. 


L Composition Wire Belt Lacing 


te au oO dan ied RANA} 
a for circular 
*€ Besy BABE B and prices. 
J. M. HAYDEN & CO., Mfrs. 
E 60 Peari st., Grand Rapids, Mich. 





















17 N. 17TH Srreetr, RACINE WIS. 








G rey Iron Castin gs 
for all purposes, made to order. Quality 
guaranteed, Write us at ERIE, PA. 

WALKER FOUNDRY COMPANY 





50 YEARS’ 
EXPERIENCE 







TRADE Marks 
DESIGNS 
CopyYRiGHTs &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,26* 80am. New York 


Branch Office, #25 F St., Washington, D. C. 


Santiago Squadron 


PHOTOCRAPHS 
= Geo. P. Hall & Son, - 


157 FULTON ST., NEW YORK. 





THE DEFIANCE MACHINE WORKS 
DEFIANCE. OHIO,US.A. 


Las OF SPECIAL 
WOOD WORKING MACHINERY 
i 


B.SPOKE,WHEEL BEND 


ett LINE IN THE WORLD 


Sand Belt Machine SUS eCUL UC saad) 








| 
| 


| 568 pages. 


FOR SALE 
S . 
Patent Rights of Mey less Lock acting as Bure- 


lar Alarm. German patent sold te coimpany now manu- 
facturing. Ss. H. W., 


BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
lilustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 
LYON & HEALY. oe Adams enema 


MAGIC ~ 


Stage Illusions and Scientific 
Diversions, Including Trick 
Photography. 

By A. A. HOPKINS. 

Price, $2.50. 


Particulars, Box 773, New York 







420 illustrations, 


This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposés of 
the tricks are, i 
cases, furnished by the 
prestidigitateurs 
selves. een agg large 
stage illusions. re-eat~- 
ing, 8 w or d-swallowing 
ventriloquism, ment al 
magic, ancient magic, 
automata, curious to ys, 
stage effects, photograph- 
ie tricks, and the projec- 





tion of moving photo- 
graphs are all well de- 
cribed and illustrated, 


making a handsome voi- 
ume. It is tastefully 
printed and bound. 


Acknowledged by 
profession to be the 


STANDARD WORK ON MAGIC 


&@” Circular of Contents and sample 
illustrations free upon request. 


MUNN & Co., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, New York City. 


the 











Ladies ™2 


@ week easy and sure. 


e $18 easy 


ou are in Lif of emp > © a us your 
ress, and we will show you how to make $18 
If you are in need of employment, write to us at once. 
We guarantee that you can make $18 a week absolutely sure. 


You will be sur- 


prised at how easy it can be done. Send us your address anyway, it will be t 


your interest to investigate. Write tod 
easy. Address 


ROYAL MANUFACTURING CO., BOX 585, 


make $18 a wr 
ETROIT, M’” 


You can positivel 





ape atiee 


= 
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as 


oe 


<= 


256 





Scientific American, 











motor carriage with | 
te rubber tires is 
} equally available in 
| the winter 


The Winton | 
Motor Carriage 


has passed through 
two winters without 
missing a day evenon 
days when the street 
car system of our city 
was tied up in a blis- 
zard 
They are selling | Bm 
faster than we can 
- make them. Place 
> o your order to secure 
Price $1, O00. No Agents delivery Variable 


«Sas an oto Seco | rR PATENT * WoO - FILLER 















[Octoce x25, 1808. 





— LATHES Foot Power, High Grade 


Breinie's Litxocen §uicate Paint 


Bsa gonna wooo FI NISHI iG CO., New Milford, Conn. 


CHICAGO 





peed Hydrocarbon Motor. Simple in construction and 
free trom odor. Intending purchasers write for catalog. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio 


ete 








WYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York, |. Y. 


Aluminum. 
*, Untarnishable, 
Easily Applied. 


Engineer. 


TRADE MARK D 55 
ALUMINUM FAINT. 
Latest Application of 
Frosted Silver. ; 
and Oil Proof, Durable, 
Radiators, Pipes, Loats, 


348 Broadway, WN. Y. 


Looks like 
Water 
Bicycles, 
Metal Work, Machinery, 
Makes Tarnished Objects better than New. 4 
Necessity in Household, in Machine Shop, and to 

; » Bottle and Circular for 25cts. 


AMERICAN PEGAMOID CO., 





| TTHoRaUGHiA MispEcTions} 


| DRY BATTERIES.—A PAPER BY L. K. 


Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen’s battery, 
Bryan's batte ne Koller’s battery, and tne efficiency of 

three illustrations. Contained in Sct- 


dry cells. Wit 


ENTIFIC AMERICAN SUPPLEMENT, No 1001. Price 
— To be bad at this office and from al! news- 
deaiers. 


Computing Figures 
mentally is probably the 
hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as oe in- 
sures accuracy and relieves 
all mental and nervous strain. 

Why don’t you | one? 

Write for Pamphlet, 








[ iy $ 














Simplest, 
Lightest Plate Camera 


Eastman’s 
No. 2 Eureka Jr. | 


Takes pictures 344 x 344 inches; weighs but 124g 
ounces, 

Meniscus lens, rotary shutter, three stops, view 
finder, socket for tripod screw. Perfectly adapted 
to snap-shots or time exposures and equally con- | 
venient as a hand or tripod camera, 





Price with plate holder, - . $2.50 
Complete developing aad petating outht, - 1.00 
Cate ve of Burcha Cameras and Kodaks free at agencié | 


press nt market prices. 


MONTGOMERY'S TOOL CATALOGUE 
510 pages with index at back. 
A handy book for every machinist and 
foreman of workshop or factory. T 
finest and most accurate py rg on 
Book is pocket size 4 x 44 inches, 
with rounded edges. A ri 


MONTCOMERY & CO. 
105 Fulton Street. 





(0 Worth of Tool Knowledge 


All phous every known Tool for every 
Descriptive cuts of each with 
Send 2 cents 


FELT & TARRANT MFG CO. 
62-56 Limors ST., CHrcaco. 











| 





New York. 


GAS PRODUCERS 


AND 
PRESSURE BLOWERS. 
For Illustrated Pamphlets, apply to 
AMERICAN GAS FURNACE CO. 
3 John Street, New York, N. \ 










Electro-Plating 


0., 


Newark. \. J. 


Send your business card | 
for 16) p. 1898 catalogue. 


30 & 22 8. Canal St. 
Chicago. 





All varieties at lowest prices. 


P Best Kailroad 

Track and Wagon or Stock Scales made. 

Also 1000 useful articles, includi Safes 

Sewing Machines, Bicycles, Touls. etc. Save 

Money. Lists Free. CHICAGO SCALE Co., Chicago, Ll. 





NICKEL 


Apparatus and Material. 
THE 


Hanson & VanWinkle 


= 136 Liberty St., N. ¥, 





USED BY ANY ONE, 
CHARTER GAS ENGINE CO. BOX 148 STERLING. Ta 


CHARTER GASOLINE ENGINE 


THE MOTOR OF THE 
IN ANY PLACE, FOR ANY PURPOS 


9TH. CENTURY 








EASTMAN KODAK CO. 
Rochester, N. Y. 


Eyes of type-writing 


experts everywhere are 


watching the beautiful & not 
work of the improved § 
Smith Premier Typewriter. 3Y matic, 


All eyes are pleased 
with its even, clear-cut 


Imprint. Art Catalogue 


on request to , open 
i charges a gallon of water a minute. 


The Smith Premier Typewriter Oo. 


SYRACUSE, 





Company, 
RICAT 
GHEIMET DIL wees mS 136 South Fourth St. | 
Horede' it CH BES ANOS Philadelphia. ™ 
PHOTOGRAPHY IN COLORS —FOR- ‘* The Heintz, the best, tho’ it has imitators”’ 


mulas for producing photographs in colors by the Chas 
saghne process. SCIENTIFIC AMERICAN SUPPLEMENT, | ., sooveenr 


os £114 and 1125. - Price 10 cents each, by mail, 


from this office and from al! newsdealers. 











wn. in SCLENTIFIC 
a woweteakens. 


BALL BEARING AXLES AND RUB- 


ber Tires.—A paper read before the Carriage Builders’ 
4 tee Te National Convention, Pbiladelpbia, Octobe 
eae P ing the advantage to be derived from the use of ball 
| bearings anu pneumatic tires in road vebicies. 
AMERICAN SUPPLEMENT, No. 
To be had at this office and from 


r, 184, show- 
Con- 





look after 
Steam Trap. 
lasts for years. 


“ Heintz” 
steam enters the trap—212 


and 
| Booklet “H” interesting to users. 





eer, OY THE whirTeAN GO, & ¥. 12 


An Extra 
Engineer 


the 
Operates by expansion of sealed 
tube, which closes the valve as live 
Smallest size dis- 


Guaranteed to give best results 
and steam. Our 


Ask for it. 


It’s auto- 


: valve 


William §. Haines 









Indigestion has no terrors for him! 

That salt-shaker is filled with Pepsalt. 

It cures and prevents Indigestion. 
PE PSAL is the best of table salt, into 
mmo (¢Vvery grain of which is incor- 
porated digestive substances natural to the stomach. 
Fill your salt-cellar with PEPSALT and use it in 
place of salt at your meals. If you bave indigestion, 
your stomach does not supply the necessary amount of 
the dissolving or digestive juices. PEPSALT taken 
in place of salt at your meals makes good vbis deficiency, 
as you take with every mouthful of your food a similar 
substance to that which is required and at the right 
time, and your indigestion is a thing of the past. Send 
for sample in salt shaker bottle and try it. Price 2% 
cents, postpaid. 

THE VAUPEL SAMARITAN CO. 
48 Sheriff St., Cleveland, Ohio. 


PEPSALT CURES AND 
PREVENTS INDIGESTION 


OUFFs HEI.D.. 


with the Improved W: 
burne Patent Cuff Hol - 





you want them; will never 

siip but may be instantly re- 

leased. Drawers Supporters, 

casily adjusted or taken off— 

excellent for holdi wolf 

trousers. By mail, . the 
G 











\T" 


of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 
Better than any other Pipe made. 





PEPSALT 


W. P. Davis Mach Co., Rochester, N.Y. 


Gamome Maven 
N ALL FORM 
THE CARBORU weuu co, « y+ FALLS, N. Y¥. 













For Sale Low-—1 2-H. P. Condenaing Yacht Engine; 
125-H. P. Side Whee! Engine; 1 50-ft. Launch. 8. E. ,—~ 
than, Y: Yachts, Launches, and En agines, Worcester, Mass. 


Cribune = Bicycies: 


$50.00 and Upward. 





THE BEST IN THE WORLD. 


t@ Handsome illustrated catalogue describing our 
full line of twenty-three models mailed free. 


Che Black Mfg. o., Erie, Pa. 


P+ooe 









* 
HALF A CENTURY OF CYCLES.—AN 


interesting on th of the cycle from its origin up to the 
present time he first crank-driven bicycle. The 

bone-shaker” and its successors. The tneyele. The 
modern wheel. Cycle building a science. Points of im- 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. + Price 10 cents. 
To be had at this office and from all newsdealers. 


»-»-RIDE A... 


WHEELER SADDLE 


And Enjoy Your Wheel. 











This cut shows our Model “ Extra.” made in two widths. 
List Price with Coil Springs, $4.50 
Without Coil Springs, - - - 4.00 


High gre grade in every respect, soft nose, bair » pose jed, 
with or without coil springs. Graceful, Light, Durable 
and Strictly Hygienic. ¢ Write for Catalogue. 


THE WHEELER SADDLE CO. 


38 CONGRESS ST. W., DETROIT, MICH. 
Agents wanted in South America and Mexico. 


SAVES MONEY AND HEALTH! 


Cortiand Howe re Ventilating Stove. 
Only Scientific, Practical and me 
Heating and Ventilating Stove. 
the same amount of space with hail the. Fuel 
by a furnace or ordinary stoves 
in fresh, warm air and takes out foul 
air. 4 Internationa) awards, 12 medals and 
diplomas, over W first premiums. ho ified 
by the U. 8. War Dept. Endorsed 
fessors in Yale, Cornell, Michigan, = 
other eee and Colleges. Ov 
25,000 in ws: Send for Circular “8. A.” 
Cortland ‘Howe Ventilating Stove Co. 














Cor. Main & Tompkins St., Cortland, N. ¥. 

















talogue showing 
hese and other novelties, free. = 
American Ring Co.. Box P. Waterbury, Conn. 


3 National Tube Works Co. 


McKEESPORT, PA., U. S. A. 
E Largest Makers of All Sizes and Kinds of Special WROUGHT 
MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
| WORLD: control the Manufacture of Wrought Tubular Goods Made 


Elgin Watches 


vary in size but not in time telling—accuracy 
is an attribute of all Elgin Watches— 

Full Ruby Jeweled Elgins 
can be had of all jewelers—they know their 
good points in detail—ask them. 


An Elgin W atch always <4 ——— — 
engraved on the worke—full 











SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable tel phing. SCIENTIFIC AM- 
ERICAN SUPPLEMENT 113 ce 10 cents. For sale 
by Munn & Co. and all newsdealers. 


JESSOPS TOOLS ao et 











PRINTING INKS 


ENTIFIC AMERICAN is printed with CHA 
| gx Tenth Lom 


SOHNSON & CO.S8 INK, 
ipbia, and 47 Rose St., opp. Duane, New York 




















